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PREFACE 


M any years ago, while assisting in the production of a small photographic 
manual, the difficulty experienced in finding room for everything that ought 
to have been included brought to my mind a suggestion for an encyclo- 
paedic work covering all the phases of photography. It was not until this suggestion 
had been discussed, seven years later, with Mr Percy R. wSalmon that it became crys- 
talhsed into something concrete and workable. To Mr. Salmon, more than anyone 
else, is due the credit for the particular form which this work has assumed. Together 
we planned it, and together decided the majority of the multitudinous questions of 
detail that arose. 

Of photographic dictionaries and cyclopaedias printed in the Enghsh language 
there have been as many as could be counted on the fingers of one’s hands ; but the 
present volume is essentially different from any of them, and is imdoubtedly the most 
ambitious work of its kind yet projected. With possible exceptions, its predecessors 
were written or compiled from cover to cover by one hand ; whereas this work is the 
result of the co-operation of many men, each having special knowledge of liis own 
particular branch. Modern photography has so many ramifications, each calling for 
the application of special knowledge, that I felt that the only proper course, in attempt- 
ing to ])roduce a photographic cyclopaedia at once authoritative and complete, was 
to enlist the sendees of as many specialists as possible. About a score of the best- 
known and most authoritative expert photographic writers extended their co-operation, 
and their contributions constitute the bulk of this work 

While it must be confessed that complete accuracy is almost too much to hope 
for in the first edition of a work of reference, I have taken care to do all that could 
be done to check and verify the statements made My especial thanks in this connec- 
tion are due to Messrs. Percy R. vSalmon, li. J. Wall, Arthur Rockett and William 
Gamble, for the trouble they have taken in reading the proofs. I shall apprc'ciate 
and acknowledge any minor corrections that readers may send me, and shall hope 
to be able to incorporate them in later editions, in the happy event of such being 
called for. 

The scope of the work demands some words of explanation. The object has been 
to include every accepted photographic term and to survey the whole field of photo- 
graphic knowledge, whilst giving particular attention to the requirements of the 
working photographer, both amateur and jirofessional. This cyclop<edia is intended 
essentially as a simple guide to photographic practice, whatever else it may be. In 
all cases where the process described is commonly used, or is likely to be worked 
nowadays, working directions and definite forniuke are given. 

This work is intended not only for the practical photographer, but also for the 
scientific student, who will find in all those articles that have been written especially 
for him valuable, because authoritative, summaries of what has already been attained 
in the many branches of photographic science. The manufacturer, too, especially the 
manufacturer of materials, will timi in this volume a mass of information relating to 
what others have done before him, and by profiting by it he will be prevented from 
wasting time and money in useless trials in some directions and possibly be given 
ideas as to commercially remunerative lines of experiment in others. 
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There are two matters, in particular, upon which I think it desirable to address 
a word to the critical reader. It will be noticed that a few biographies are given, 
and the question as to why such and such men are included and others omitted is 
sure to arise. The biography of no living photographer will be found in these pages I 
and with regard to the dead worthies. I have done my best to include only those 
who, when viewed historically, hav^e real claims to distinction. And in such a matter 
much must be left to personal opinion. The other matter is the omission, with a 
few exceptions, of trade names. Their inclusion, a higlily debatable point, would 
have meant the addition of more than thirteen hundred headings, the informa- 
tion given under which might rapidly have gone out of date. The exceptions, as in 
the case of a certain camera which it would be superfluous to mention, have now 
become part of the language, and are associated in the public mind quite as much 
with broad types of api^aratus or certain classes of materials as with any particular 
brands of manufacture. 

The illustrations call for a word of explanation. The monochrome plates have 
been selected as representing separate phases of photographic art, and are offered as 
being good examples of their kind. On the other hand, three of the coloured plates are 
intended to represent merely the capabilities of the screen plates with which the 
original pictures were made; while, of the remaining two, one ])late sliow\s the steps 
in the production of a four-colour print and the other the composition of six of the 
best-knowai screen plates. The line drawings throughout the book (almost aU of 
which have been drawn by E. S. W. Cunnington from the contributors’ sketches) have 
the sole object of elucidating the text ; much thought was gi\'en to the advisability 
or otherwise of using photograpliic illustrations in the text, but it w^as decided that 
drawings would be far more instructive. In many cases the drawings have been 
based upon illustrations appearing in trade catalogues, and in this connection my 
thanks are due to a large number of firms, including the following : Adams <S: Co. ; 
A. H. Baird; Bausch and Lomb Optical Co. ; R. and J. Beck, Ltd. ; W. Butcher 
and Sons, Ltd ; J. J. Griffin and Sons, Ltd ; J. Eallowfield ; J. Haldcn and Co.; 
Houghtons, Ltd. ; Infallible Exposure Meter Co. ; Kodak, Ltd. ; J. Lancaster and vSon, 
Ltd. ; Marion and Co., Ltd ; G. Mason and Son ; Newman and C^uardia, Ltd. ; A. W. 
Penrose and Co, Ltd.; Ross Ltd.; Sanger Shepherd and Co., Ltd.; O. Sichel and 
Co. ; Thornton-Pickard Mfg, Co., Ltd ; W. Tyler ; A. (fi Voigtlander and Sohn ; 
Watkins Meter Co. ; W. Watson and Sons, Ltd. ; Westminster Eiigmeeriiig Co., Ltd. ; 
Westminster Photographic Exchange, Ltd. , and C. Zimmermann and Co. 

For the principal information given in the article “ Ceramic Process ” I am indebted 
to Mr. W. Ethelbert Henry’s standard work. “ l*hoto-Ceraniics.” 


B. E. J. 
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ABAT - JOUR (Fr.) (Ger., Schrdge Fen^ter, 
Obcrlicht) 

A skylight or aperture for admitting light to a 
studio, or an arrangement for securing the same 
end by reflection. In the days when studios for 
portraiture were generally found at the tops of 
buildings not originally erecte*! lor that purpose, 
and perhaps in uarrow thoroughfares or with a 
high obstruction adjacent, it became necesvsary 
to obtain all the available top light This alone, 
however, is not well suited for artistic lighting, 
a bide light being usually preferable The abat- 
jour, therefore, was so designed as to give what 
was practically a side light, although coming 
principally from above. A style much used 
formerly, and still occasionally met with, is 




Two Styles of Abat-jour 

shown at a. Into a bevelled opening cut in the 
wall, the roof, or both, is let a vSlanting glazed 
frame. Another form (n) is an inclined box- 
likc structure open at the top and furnished with 
a mirror, or painted white inside, to reflect light 
downward through the window or glazing. The 
reflector used in daylight enlarging is really aii 
application of the latter kind of abat-jour, by 
which the light, falling vertically from the sky, 
is reflected in a horizontal direction on the nega- 
tive in the enlarging camera. 

ABAXIAL 

Away from the axis. A term applied to the 
oblique or marginal rays passing through a lens. 

ABBE CONDENSER 

One of the most popular types of substage 
condensers for the microscope and used in photo- 

1 


micrographic work. It is made iii two forms. 
The first consists of two lenses, and is of low 
numerical aperture The second, used for high- 
power objectives, has three lenses, and is of 
higher numerical aperture (N.A ). 

ABBE, ERNST 

Professor Abbe died at Jena on January 14, 
IQ()5, aged 65 years He was associated with the 
optical firm of Carl Zeiss, and paid particular 
attention to microscope objectives, with which 
his name is now generally connected. In 1881 
he took an interest in the smelting of new optical 
glasses which was being made by Dr. Schott, 
and this was the beginning of the Jena glass 
factory of Schott and Geiiosscn, the products of 
which have been used by lens makers as the raw 
materials of the largc-apertured lenses known as 
aiiastigmats Professor Abbe was the first to 
apply these glasses m a practical way to photo- 
graphic lenses. On the death of Carl Zeiss m 
1888 Professor Abbe became sole proprietor, 
and in iSqb he introduced an arrangement by 
which the employees became practically the 
owners of the business. 

ABERRATION (Pr., Aberration: Ger., Abir- 
rung) 

A term used lu photographic optics to express 
a fault m a lens. {See “ Chromatic Aberration," 
“ Spherical Aberration," “ Curvilinear Distor- 
tion," “ Astigmatism," etc.) 

ABRADING POWDER 

Rubbed on the smooth surface of dried nega- 
tives and bromide enlargements in order to give 
a “ tooth " for subsequent pencilling. Such abra- 
sives as pumice, cuttle-fish bone, etc , are gener- 
ally used, and these must be very finely ground 
and be free from grit. On negatives the powder 
IS rubbed on lightly with the finger-tip, but on 
bromide prints it is applied with a leather stump. 
An excellent abrading powder for negatives con- 
sists of I part of powdered resin and 2 parts of 
cuttle-fish bone, the whole being sifted through 
silk. Cigar or tobacco ash also serves the pur- 
pose. Negatives may be reduced by means of a 
moist abrading mixture as described under the 
heading “ Baskett's Reducer." Various grades 
of emery powder and carborundum are used 
in lens and screen grinding, etc. 
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Jn process worh^ pumice and emery powders are 
u.sed with water for cleaning or polishing zinc 
or copper. Fine emery powder is employed for 
graining the thick glass plates used for collotype 
printing. Pumice powder is used for removing 
gloss from pnnts that have to be retouched. 


ABRASION MARKS 

Black or pencil-like markings upon bromide 
and gaslight papers, chiefly occurring on glossy 
surfaces. They are seen only upon the finished 
pnnt, and are due to pressure upon the gelatine 
film, and particularly to scratcing against the 
printing frame or edges or comers of the packet 
when withdrawmg the sheets. Handling the 
paper carefully will prevent them, and the use 
of a special developer, such as the following, 
will generally be of assistance : — 


Metol 

34 grs. 

3-4 g. 

Hydroquinone 

60 ,, 


Sodium sulphite . 

240 „ 

24 „ 

Sodium carbonate 

400 ,, 

4 <» „ 

Potass, iodide 

20 „ 

2 ,, 

Potass, bromide (10 %) 

36 drops 

4 drops 

Water to . 

20 oz 

1,000 CCS. 


Any other mctol-hydroquinone developer may 
be used if i gram of potassium iodide is added 
to each ounce of developer used. The addition 
of potassium cyanide is also resorted to, the 
proportion being 3 or 4 drops of a 10 per cent, 
solution to 1 oz. of developer. But the use 
of a special developer does not answer for all 
papers. Abrasion marks may often be removed 
from the finished print by rubbing lightly with 
a pad of cotton wool soaked m water, weak 
ammonia (5 drops per ounce of water), or methyl- 
ated spirit. An effective — although rather 
troublesome — plan is to immerse the finished 
print for one minute in the following solution : — 

Potass, iodide . . 20 grs. 2 g. 

Iodine . . . 2 ,, 0-2 ,, 

Water . 20 oz. 1 ,000 CCS, 

When the white parts of the print turn blue, 
transfer to a fresh “hypo” fixing bath for five 
minutes, and then wash thoroughly. If the 
iodide bath is allowed to act too long, it acts 
as a reducer. 


ABSORPTION (Fr., Absorption ; Ger., Absorp- 
tion) 

This term is used both in a chemical and an 
optical sense. In the former sense it is used to 
designate the taking up of one substance by 
another, just as a sponge absorbs or sucks up 
water. As a rule, this is not accompanied by 
any chemical, but merely a physical change. 

Optically, absorption is applied to the sup- 
pression of hght, and to it are due all colour 
effects {see ” Colour”). It is of great import- 
ance from a photographic point of view, as on 
Draper’s law, according to which only those 
rays which are absorbed by a substance act 
chemically on it, is based the whole of the photo- 
chemical action of light. Bight, when absorbed, 
IS not lost but is converted into some other form 
of energy, either heat or chemical action. The 
absorption spectra of dyes are of great interest, 
as by their aid it is possible to prepare colour 
filters of any given tint. Many substances and 


dyes have simple absorption spectra — that is to 
say, more or less w^ell defined continuous por- 
tions of the spectrum are absorbed ; other sub- 
stances, on the other hand, such as chlorophyll, 
have complicated absorption spectra, which 
change in character according to the concen- 
tration of the solution, or the depth of the solu 
tion, which is practically the same thing. 

The position and shape of the absorption bands 
of a substance are in many cases so characteristic 
that they serve as a means of identification. 
Obviously, the most opaque substances are the 
metals, but even these are translucent in thin 
films ; silver, for instance, appears blue, whilst 
gold in thin films is green. Even such trans- 
parent and colourless substances as water, 
alcohol, glycerine, etc., possess characteristic 
absorption spectra, and therefore appear coloured 
when in sufficiently thick films In studying the 
absorption spectra of coloured solutions, either 
the visual or the photographic method may be 
used, and the latter will be found not only more 
reliable, but considerably quicker. The visual 
method can obviously be applied only to the 
visible portion of the spectrum, whilst by the 
aid of photography the ultra-violet and infra- 
red regions can Mso be mapped out 

Dr. Kenneth Mees and S. H. Wratten, who 
have made a special study of dye absorption 
spectra by photographic means, give the following 
outline of the methods which may be adopted : 
“ (i) One may take a senes of photographs witli 
mcreavSing dilution of the dye ; (2) one may 

take a series of photographs with a constant 
concentration of the dye, but an increasing 
thickness of the cell, (3) one may take a 
senes of photographs with a constant con- 
centration and constant cell thickness, but 
with a varying exposure. These three methods 
will all produce results differing slightly, though 
fi) and (2) are nearly equivalent to one another, 
(i) IS a very slow method, and it would be 
probably quicker to use a spectro- photometer. 
12) and (3), though quicker, are still slow if 
carried out as described. But if in method (2) 
instead of varying thicknesses of cell there is 
used a cell of which the thickness varies through- 
out the length — that is to say, a wedge-shaped 
cell placed in front of the sht so that the thick- 
ness of the layer of dye solution in front of the 
slit varies from end to end of the slit — the method 
resolves itself into taking one or possibly two 
photographs of each dye. Method (3) is inferior 
to the two other methods, as it involves the inter- 
pretation of the photograph of the plate curve. 
It is, however, a convenient way of examimng 
the absorptions of coloured films and filters.” 
This method is most conveniently carried out by 
placing directly in front of the slit a small wedge 
of black glass so that the intensity of the hght 
vanes from end to end of the slit. This black 
wedge consists of a narrow prism of neutral tinted 
glass cemented to a similar prism of white glass, 
which of course destroys the pnsmatic effect by 
forming a parallel plate. With this the intensity 
of the light varies from i to 10,000. 

For visual measurement of absorption spectra 
a spectro-photometer is used. This consists of 
a spectroscope and some means of comparing 
the brightness of two spectra of one light source. 
This can be effected in several ways, as, for 
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instance, by two slits, which can be independently 
opened or closed, or by polarising prisms. The 
disadvantage of the variable slit system is that 
the two spectra are of unequal purity, and 
therefore accurate readings are impossible. In 
the polarising spectro-photometers the slit is 
usually divided across the middle by a small bar 
of metal, and the two light beams are polarised 
and dispersed, or dispersed and polarised, equality 
being obtained by rotation of a Nicol prism. The 
two spectra are brought into juxtaposition at the 
eyepiece, and equality of illumination obtained 
throughout its length. As one spectrum is con- 
tinuous and the other darkened by the absorption 
band, the former is reduced in brightness till the 
two are equal and the necessary readings obtained 
from the varied width of the slit or the angle 
through which the Nicols are turned. The 
transmitted light, divided by the incident light, 
which is always taken as unity, equals the 
extinction coefficient, 

ACCELERATOR (Fr , AccHeraieur ; Ger., 
Beschleuynger) 

A substance added to developing solutions to 
shorten the duration of development and bring 
out the image more quickly. Usually it is an 
alkali which hastens the development owing to 
its power of absorbing the bromine set free from 
the silver salt during development, thus forming 
an alkaline bromide which acts as a restrainer, 
and as this increases with continued or repeated 
use of a developer, due allowance should be made. 

Common accelerators are sodium carbonate, 
washing soda, ammonia, potassium carbonate, 
sodium hydrate (caustic soda), and potassium 
hydrate (caustic potash). “ Hypo ” (sodium hypo- 
.sulphite) has been recommended when develop- 
ing with a mixture of ferrous-oxalate, but not 
infrequently it causes a partial reversal of the 
image ; merely adding a few drops of a weak 
solution of “hypo “ to the normal developer has a 
wonderful accelerating effect in some cases. 
Attempts have been made to introduce substi- 
tutes for alkaline accelerators in the form of 
acetone with sodium sulphite, tribasic sodium 
phosphate, and other chemicals, but only^ the 
two named have met with any success. Some 
“ one solution “ developers — such as rodinal, 
azol, etc. — include an accelerator ; but in “ two 
solution “ developers, the developer proper is 
generally included in bottle “A” or “No. i,“ 
and the accelerator in bottle “ B " or “ No. 2.“ 
It was long thought that an increase of the 
accelerator in cases of under-exposure brought 
out more detail, but photo^aphers are now 
growing out of the idea. It is never advisable 
to add much alkali, because this invariably tends 
to produce fog. Accelerators cannot be used 
as the fancy dictates, some being more suitable 
for certain developers than others. Ammonia 
and sodium carbonate, for example, are found 
to give their best results in conjunction with pyro. 
Some of the newer developcrs—amidol, for 
example — do not require an alkali accelerator, 
and they will work with sodium sulphite, which 
IS a preservative rather than an accelerator. In 
regard to the comparative strengths of the 
numerous alkalis used for accelerating develop- 
ment, a table will be found under the heading 
“ Alkalis, Chemical Equivalence of.” 


ACCOMMODATION OF THE EYE {See 

“ Axial Accommodation ”) 

ACCUMULATOR (Fr. A ccumulatetir ; Ger., 

Akkumulator) 

Accumulators or storage batteries are used in 
X-ray work when the electric current cannot be 
obtained from mains. An accumulator consists 
of a series of lead grids filled in with lead oxide 
and immersed m dilute sulphuric acid. The 
potential of an accumulator when fully charged 
IS 2 volts, and rcchargmg is necessary when it 
falls to 1-8. Current is always leaking from 
accumulators even when not in use, and they 
.should therefore be recharged at least once a 
month, or the plates will be ruined. The posi- 
tive terminal of a cell is painted red, the nega- 
tive black. In coupling up two or more cells the 
positive temiinals are connected up with the 
negative terminals, the free terminals being then 
connected with the induction coil. A coil giving 
a lo-in. .spark requires from six to eight accumu- 
lators, supplying a current of 5 to 10 amperes. 

ACETALDEHYDE {See “Aldehyde.^') 

ACETATES 

Salts formed by acting upon metals or their 
oxides with acetic acid. Examples are lead 
acetate, sodium acetate, etc., etc , which are 
described under their own headings. 

ACETIC ACID (Fr., Actde acehque ; Ger., 

Essigi.dun ) 

Also known as purified pyrohgneous acid. 
HC2H3O2. Molecular weight, 60. There are 
three kmds of acetic acid:— -(1) glacial, con- 
taining about 99 per cent, of acid and i per cent, 
of water (sp g , 1-065) ; glacial acetic acid is the 
most widely used for photographic purposes, and 
receives its name from the fact that it sohdifies 
and freezes into long ice-like crystals at com- 
paratively low temperatures ; (2) commercial 

“ strong,” about one-third the strength of the 
glacial variety, and containing about 33 per 
cent, of acid, sometimes known as Beaufoy'.s 
acetic acid (sp g , 1*044) ; (3) dilute acetic acid, 
made by mixing i part of the “ strong “ acid 
with 7 parts of water (4^ per cent.), and sold as 
“distilled white vinegar” (sp.g., 1*006). Acetic 
IS the oldest of acids, and is given in old diction- 
aries as “ acetous acid.” Its impurities may be 
hydrochloric, sulphuric and sulphurous acids, 
but most samples sold by chemists are quite 
pure enough for photographic purposes. Acetic 
acid readily dissolves in water, alcohol, and 
ether ; it is a strong escharotic, causing painful 
blisters if allowed to remain on the skin, but 
the application of a solution of soda or any other 
alkali will at once neutralise it. It is extremely 
volatile, and should be kept m a glass-stoppered 
bottle and in a cool place. It has many uses in 
photography, and in the early days, when it 
cost as much as 8d. per ounce, was largely used 
as a constituent of the developer for wet plates. 
Nowadays, it is used for clearing the iron out of 
bromide prints after development with ferrous 
oxalate, to assist uranium toning, and, on rare 
occasions, as a restrainer when developing with 
hydroquinone. Acetic acid is a solvent for 
celluloid, gelatine, and pyroxyline. 
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Acetylene Generator 


In process worky acetic acid is used in the iron 
developer for wet plates. The amount required 
increases as the working temperature increases; 
at 6cj° F. + oz. of glaci^ acetic acid to 20 oz. of 
developer ~is a suitable proportion The acid 
retards the action of the ferrous sulphate. A 
mixture of acetic acid and salt is used for clean- 
ing up the copper plates during half-tone etching 
to enable the etcher to see the image better when 
proceeding to re-etch. It is also used for remov- 
ing the magnesia that is rubbeii into the etched 
plate to make the image visible 

ACETIC ETHER (Fr., hher aUtiqnCy Acetate 
(VHhyle ; Gcr., Esszgacther) 

Synonym, eth}’^] acetate. CII3 CO 0(C2H,,). 
Molecular weight, 89. Solubilities, i in 17 water, 
miscible 111 all proportions with alcohol and 
ether. It should be kept in well-stoppered 
bottles away from fire, as the vapour is very 
inflammable. A light, volatile, colourless liquid, 
wath pleasant acetous smell, obtained by dis- 
tillation from alcohol, acetic acid, or sodium 
acetate with strong sulphuric acid Soniebmes 
uscfl in making collodion 

ACETOL (Fr, AcHol; Ger., Acelol) 

A gelatine with an acetic acid substratum, 
used for collodion emulsion. It is said by its 
advocates to give a beautiful surface and spotless 
negatives 


ACETOMETER (Fr , Acitomvt)c ; Ger, Aceto- 

})UtC> ) 

A hydrometer specially graduated to show 
the strength of acetic acid. 

ACETONE (Fr , Acetone: (xcr , At cion) 

A colourless volatile liquid of peculiar and 
characteristic odour, having the formula C-j H<, O 
or CH;{ CO CH-i. It is met with commercially 111 
various qualities. It is miscible in all propor- 
tions with water, alcohol, and ether. As the 
vapour IS highly inflammable, the liquid should 
be kept in a bottle with a close-fitting cork or 
glass stopper. Acetone has two separate and 
distinct uses in photography, as an addition to 
developers and m varnish making. It acts as 
a solvent for resins, camphor, celluloid, etc , and 
should therefore never be used for films or 111 
a celluloid dish. 

As a constituent of a developer acetone works 
best perhaps with pyro in the following one- 
solution form : — 

Pyro . . . .180 grs. 18 g. 

Sodium sulphite (crystals) 1,120 ,, 112 ,, 

Acetone . . . .24 mins. 2 4 ccs 

Water to . . . 20 oz. 1,000 „ 

It may, however, be used with other developers. 
W^heii mixed with sulphite it forms acetone 
sulphite, and the soda of the sulphite combines 
with the developing agent to form a pheuo- 
late, so that it may be used in place of an 
alkali when sulphite is present. It gives a very 
clean-working developer, moderately free from 
stam, and hardens the gelatine, or at any rate 
does not soften it as alkalies do. As a developer 
for paper prints it is best when combined with 
metol-hydroqumone in the following form : — 


Metol 

Sodium sulphite 
Hydroqiuiione 
Potass, bromide (10 
Acetone 
Water to . 


27 grs. 27 g. 

5V0Z. 275,, 

88 grs. 8-8 „ 

22 mins. 2-2 ,, 

40 drms, 25 CCS. 

20 oz. 1,000 ,, 


This IS a one-solution developer which, as above 
compounded, is ready for use for both plates 
and papers. 


ACETONE SULPHITE (Fr., AcHone sulfite : 

Gcr., Acctonsiil ftut) 

A lompound of acetone with acid sodium sul- 
phite, introduced as a sub.stitutc for sodium sul- 
phite and the metabisiilpliites for development. 
It has the form of a white pow'der, and its formula 
IS NallvSO^ CO(CII.di: H./). It is soluble m 
water (up to 50 per cent ), but less so in alcohol, 
and it IS UvSed for making concentrated forms of 
developers, also for fixing baths and to blacken 
negativ’es after being bleached with mercury. 
Unlike acetone itselt, it does not make the 
developer active, and c'onseijucntly an alkali or 
a carbonate must be used. Ten parts of ac'etorie 
sulphite are equivalent to 7 parts tT potassium 
iiu'tabisulphite or 2u parts ut anhydrous sul- 
phite ot .soda (40 oi soda sulphite crystals) m 
a developer As a jirescrvative fur pyro, i oz 
of acetone sulphite should be added for can li 
ounce of dry pyro used 

ACETOUS ACID 

The old, and now obM>lctc, name for acetic 
acid {ujJiich set), 

ACETYLENE {Pt y Act^tylene . Gcr y A cefylen) 

A hydrocarbon gas (CgHj) having, w^hen pure, 
a s\vc*ct odour, the well known unpleasant smell 
associated with this gas being due to the pre- 
.seiice of impurities It burns in air wath a very 
bright flame, and is largely used by photographers 
for studio lighting, copying, etc , and as an 
illummaiit m enlarging and projection lanterns 
It IS produced by the action of water upon 
calcium carbide {which see), i lb. of which wall 
yield about s ft. of gas. It was first described 
and demonstrated in the year 1S36 at a meeting 
of the Royal Dublin Society under the auspices 
of Kdmuud Davyq a professor of chemistry, and 
w'as brought into commercial use about half a 
century later by the discovery of the modern 
method of manufacturing calcium carbide in the 
electric furnace. Acetylene forms, like other 
combustible gases, an explosive mixture with 
ordinary air, the presenc'e of as little as 4 per 
cent of the gas being suflicieiit to constitute a 
dangerous combination. It was in thi* early 
part of 1895 that photographers began to turn 
their attention to the photographic value of 
acetylene, and photometric tests prove that 
acetylene has eight times the actinic pow'er of 
the average incandescent gas mantle As an 
illuinmant m optical lanterns, acetylene is better 
than the incandescent gas mantle, but not so 
good as limelight. {See “ Optical Lantern Illu- 
miiiants.”) 


ACETYLENE GENERATOR (Fr., G^m^raieur 
d'ac^tyUne : Ger., Acetylengasentwickler) 
An apparatus for generating acetylene by the 
action of w ater on calcium carbide. Of the two 
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types of generators, that is probably the better 
in which the carbide is immersed in or dropped 
into the water, as when water is permitted to 
fall on the carbide great heat is created, tending 
to the production of inferior gas, and the evolu- 
tion of oily products which are liable to accu- 
mulate in the pipes. However, many generators 
in which the water drips very slowly on the 



Acetylene Generator type Acetylene Generator 

carbide, as in the majority of acetylene lamps 
for cycle use, have a high reputation. Carbide 
to water generators are illustrated herewith. In 
the apparatus shown at A the water is contained 
in the tank K, in which slides the gas bell or 
reservoir F. The receptacle G, filled with lump 
carbide, is suspended from the top of the reservoir, 
which falls by its own weight, acetylene beginning 
to generate directly the carbide comes in contact 
with the water. The gas, filling the reservoir, 
causes it to rise and lifts the carbide receptacle, 
thus stopping further generation until by the 
consumption of the gas the reservoir again falls. 
The carbide receptacle is introduced or removed 
by extracting the tightly-fitting plug H. In the 
generator showm at B granulated carbide is 
contained in the hopper G, in which is a small 
opening or valve closed by the conical plug j. 
The plug is attached to a rod having a weight k 
as its lower end. The reservoir falls when empty, 
until the weight strikes the bottom of the water 
tank, this causing the rod to push up the plug 
j, allowing a small quantity of carbide to fall 
through the opening. The ascent of the reservoir 
as gas is generated raises the weight, which pulls 
down the plug and again closes the aperture 
li IS better in principle than A, as the carbide is 
acted upon in smaller quantities at a time. 

In all the earlier generators the carbide re- 
ceptacle was attached to the reservoir, causing 
an unnecessary pressure, and one also that vaned 
as the carbide was consumed. Another dis- 
advantage was the fact that the waterseal was 
furnished from the same water as that used for 
generation. In the devices shown at C and D 
these objections are obviated. In the former of 
these the plug j is weighted to keep it normally 


closed, and its rod is connected at its upper end 
to a T-piece, this being in turn pivoted at each 
side to angle irons, which carry wheels at their 
outer ends. The reservoir F, in falling, depres.ses 
the angle irons, and the.se raise the plug rod by 
means of the T-piece, thus liberating a small 
charge of carbide. The plug is re-closed by the 
weight as the gas-laden reservoir rises. In 
the device shown at D the hopper g containing 
the carbide has an upward-closing plug J fixed 
to a rod. The reservoir F m falling presses on 
the top of the rod and opens the plug, while the 
spring h serves to return the rod and close the 
opening when the reservoir rises. 

Except when the carbide is dropped in small 
quantities into a sufficient excess of water, a 
washing apparatus of some kind is called for. 
If any quantity of acetylene is made, it is better 
also to remove tlic remaining impurities bv 
passing the gas through calcium chloride with 
which IS mixed a little itnslaked Iimc, the mixture 
being contained in niusliii bags arranged on 
perforated shelves, one over the other, m the 
purifier. A similar mixture is sold ready-pre- 
pared, and with this no bags or shelves are 
reqmred, the lumps being merely packed in the 
leeeptacle 

The pre.ssure should not rise above two or 
three inches of water in the generator, and the 
pipes should not be less than | m. diameter. 
Ah taps must be well ground in, and should be 
lubricated with vaseline to prevent the corrosive 
action exerted by acetylene on brasswork. 
Since the gas leaks more easily than ordinary 
house gas, greater care must be taken with all 
joints. Tar and paint arc quickly affected, 



Acetylene Generator Acetylene Generator 

and .should not be used for this purpose ; red- 
lead or wffiite-lead, applied spanugly, is best. 
To detect a leak, a solution of soap and water 
may be applied, noticing if bubbles appear. 
In starting, tlie first gas coming olf should be 
allowed to escape, as it contains an admixture 
of air. The generator should be kept at least 
8 ft. or lo ft. distant from any light, and no 
light should be at hand wffien emptying it after 
use. Copper should not be employed in acetylene 
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generators, as under certain conditions a deton- 
ating explosive compound is formed. The best 
material for the body is tinned or galvanised 
sheet-iron, brass being used only for taps. 

Special burners are required for acetylene. 
The best are of steatite, on the air-injector 
principle. For photograptiic use, Bray’s ooooo 
(acetylene) burners are perhaps most suitable. 
Fifteen of these, mounted in a white reflector, 
can be employed for studio portraiture, but a 
slightly larger number is better. Two-, three-, 
and four-burner jets are made for optical lantern 
and enlarging purposes. The soot that soon 
collects on the burners may be removed with a 
toothbrush or anythmg similar, while the holes 
may be cleared with a fine needle or wire. 

ACETYLIDE EMULSION 

Wratten and Mees prepared a silver aoetyhde 
emulsion by passing acetylene into ammoniacal 
solution of silver mtrate and emulsifying the 
precipitate, which is very explosive, in gelatine. 
They found that it blackened m daylight about 
ten times faster than silver chloride paper, but 
could obtain no evidence of the formation of a 
latent image with short exposures. 

ACHROMATIC (Fr., AchromaHque: Ger., 
A Chromatis ch) 

A photographic lens is said to be achromatic 
when the visual image as focused upon the 
ground glass falls upon the same plane as the 
actinic image which forms the impression upon 
the sensitive surface. In telescopes and micro- 
scopes, achromatism means that the visu^ 
images are free from colour fringes, but it is 
quite possible for a photographic lens to show 
these fringes upon the focusing screen and yet 
to be capable of givmg a sharply defined image 
upon the plate. “ Actinic ” is a better term to 
use in connection with photographic instruments 
than achromatic. {See also “ Chromatic Aberra- 
tion.”) 

ACHROMATISM 

The condition of being achromatic. 

ACID BLAST 

The name given to an etching machine for 
process work, invented by LoiUvS F. I^evy, of 
Philadelphia. The working principle is that the 
acid is blown up to the plate, by means of air 
under compression, from a senes of atomisers 
or sprays projecting upwards ; a partial vacuum 
is maintained m the etching chamber above 
them, and the plate is held face downwards, and 
slowly moved to and fro horizontally to equahse 
the etching. 

acid chromate of potash {See 

“Potassium Chromate.”) 

ACID DEVELOPERS 

A term usually applied to ferrous sulphate and 
other wet-plate developers in an acid condition. 

ACID FIXING BATH 

The “ hypo ” (hyposulphite of soda) fixing 
bath made acid. Ordinary “ hypo ” fixing baths 
are neutral, not acid ; but acid fixing baths 
may be used for negatives and bromide and gas- 


light prints, although not for prints on print- 
out papers. Their advantages are that they 
immediately stop the action of the developer, 
prevent stains, and keep quite clear in use. It 
does not do simply to add any acid — say sul- 
phuric or hydrochloric — to an ordinary “ hypo ” 
bath, inasmuch as this causes a yellow pre- 
cipitation with the accompanying evolution of 
sulphuretted hydrogen, which militates against 
the permanency of the prints. Sulphurous acid, 
however, may be added to an ordinary hypo 
fixing bath in the proportion of 2 drms. to 
I pint. The best acid fixer is made by adding a 
little potassium metabisulphite to the ordinary 
solution of “ hypo ” ; the exact proportions are ot 
no importance, ^ oz. to i pint being, however, 
a good average. The following is a precise 
formula smtable for prints : — 

vSodium hyposulphite . 3 oz. 

Potass, metabisulphite . 25 ,, 

Water . . . 20 ,, 1,000 ccs. 

This is suitable for negatives if the “hypo” is 
increased to 4 oz. A cheaper form of acid fixer 
IS the following : — 

“Hypo” solution (i in 5) 25 oz. 1,000 ccs. 
To which add a mixture of : — 

Tartaric acid solution 

(I m 2) . . . I oz. 30 CCS. 

Sodium sulphite solu 

tion (i m 4) . . U ,, 7 ^-'> »» 

There is a danger of overworking acid baths 
and consequently of not jfixing properly, as the 
clearness of the solution is apt to lead to the 
belief that it is still 111 a good working condition, 
although really it may be partly exhausted. 

ACID OXALATE OF POTASH {See 

“ Potassium Oxalate.”) 

ACID RESIST 

A term applied in process work to all sub- 
stances used to form the image or protecting 
coating which prevents portions of the metal 
from being attacked. Practically all resinous 
bodies — bitumen, pitch, waxes, lacs, indiarubber, 
guttapercha — and fatty bodies form acid resists. 
Talc, graphite, silica, sulphur, carbon, and other 
inert bodies also form aad resists when du.sted 
on to an image of a tacky nature. Non-corrosive 
metals form another class of resists, as the 
image may be formed by a metal that is not 
attacked by the acid, which, however, attacks 
the base plate. Colloid bodies — such as gelatine, 
glue, gums, and albumen — also form acid resists, 
as in the so-called “ enamel process ” {which see). 
Acid resists are applied as varmshes for protect- 
mg the back and margins of the plate, as etching 
grounds, for scratching or engraving through with 
needle points and gravers, as etching inks, paints, 
dustmg powders, light-sensitive films, electro- 
lytic deposits, fused metals. They are used for 
relief and intaglio etching, for lithography on 
Stone, zinc, and aluminium, for protecting vessels 
and other articles used for etching, and for elec- 
trolytic etching or deposition. 

ACID RESIST VARNISH 

Shellac is probably the best and most used 
of the gum resins as a resist varnish. Cover 
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the shellac with wood alcohol, and leave for a 
few hours to dissolve. For 4 oz. of shellac about 
8 oz. of methylated spirit will be required, and, 
for colouring, about 2 drms. of methyl violet 
dye. To prevent the varmsh setting too hard, 
add to every pint about ^ oz. of linseed oil. 

Shellac varnish is said to contain impurities 
which, when exposed to light, become insoluble, 
so that the varnish is difficult to remove ; the 
remedy is to add 60 drops of oil of lavender to 
each pint of varmsh, and use the varnish a httle 
thmner. 

ACID STAIN REMOVERS 

Acid solutions used for clearing away stains 
caused by developers. Their use is open to 
objection, as fully explained under the heading 
“ Stam Removers.’* 

ACID SULPHITE {See “ Sodium Bisulphite.”) 

ACIDS (Fr., Acides ; Ger., Sduren) 

Hydrogen compounds, which have a sharp 
taste and redden blue litmus paper. Acids may 
be solid, liquid, or gaseous, and are divided into 
strong and weak, organic and inorgamc. Organic 
acids are usually such as contain carbon, whilst 
inorganic are those containing a metal. A 
further subdivision is made as to hydrogen or 
oxy -hydrogen acids ; of the former, hydrochloric 
acid HO is an example, and of the latter, sul- 
phuric acid H2S0^ as this contains oxygen as 
well as hydrogen. Acids are further dilleren- 
tiated into mono-, di-, tri-, etc., basic acids, and 
this refers to the number of molecules of hydrogen 
which are replaceable by a metal. For instance, 
nitric aad I1NO3 is monobasic, and forms salts 
of the typical formula XNO.^ (X here being a 
metal). Dibasic acids can be exemplified by 
oxalic acid, which would form a salt 

having the composition of X.2C^0.^ — e.g. 
oxalate of potash. An example of a tribasic acid 
is boric aad HyBO^, which forms borates XqBOh 

In process work, acids play an important part. 
Nitric acid is almost exclusively the mordant 
used for etching zinc. Acetic, chromic, citric, 
fluoric, formic, galhc, hydrochloric, nitrous, 
phosphoric, picric, and tannic acids are all used 
in photo-mechanical processes. 

ACIDS. TESTS FOR 

Whilst strictly belonging to the domain of 
chemistry, it may be useful to give the usual 
tests for the acidity or otherwise of a solution. 
Blue htmus paper is reddened by acids. Phenol- 
phthalein solution (30 grs. in 10 oz. alcohol), a 
colourless solution, is reddened by alkalis, and 
the colour discharged by acids. Methyl orange 
(4 grs. in 10 oz. of water), an orange solution, 
turns pink with acids. 

ACLASTIC (Fr., Aclastique ; Ger., Aclas- 
ttsch) 

Not capable of refracting, or bending, light. 

ACRIDINE YELLOW AND ACRIDINE 
ORANGE NO (Fr,, Jaune d'acridinc, 
OrangS d’acrtdtne NO; Ger., Akridingclb, 
A kridt norange NO) 

Two complex basic aniline dyes which have 
been suggested as seusitisers for emulsion work. 


They are two of the most powerful seusitisers 
for green, but have found no practical application, 
as they stain gelatine very deeply, alcohol alone 
removing the stam. 

ACROGRAPH (Fr., Acrographe : Ger., Akro- 
graph) 

An engraving machine invented by N. S . 
Amstutz, an American engineer. Its essential 
features are a revolving cylinder and an engrav- 
ing tool — a V-shaped graver — carried along 
parallel to its axis ; a phonograph, or a screw- 
cutting lathe, gives the idea. A photographic 
gelatine relief, such as a carbon transfer on cellu- 
loid with the image in perceptible relief, is 
wrapped round the cylinder, and over this relief 
is stretched a sheet of thin celluloid. As the 
(ylinder revolves, a spiral thread is cut on the 
celluloid, this having the effect of making cuts 
m straight hnes across the picture, but as the 
tool passes over the relief it cuts more or less 
deeply, according to the light and shade of the 
picture. Thus it reproduces the photograph as 
a kind of half-tone. The celluloid cutting can be 
printed from direct, or it can be made to serve 
as a matrix for electrotypmg and stereotyping. 
By filling in the lines with transfer ink it can 
be used as a lithographic transfer, or by filling 
them with any opaque substance it can be used 
as a negative for pnnbng an image on to metal 
The elaborations from the simple principle 
outlined above are in the form of micrometer 
adjustments for the tool, a microscope and 
electric lamp for watching the progress of the 
cutting and for setting the tool, and dividing 
wheels for varying the pitch of the lines. 

ACROMETER (Fr., OUomHre ; Ger., Odwage) 

A kind of hydrometer specially graduated 
for testing the specific gravity of oils ; known 
also as an oleometer or oil tester. An mstru- 
inent of this description is sometimes useful for 
verifying the purity of the oils used in certain 
photographic and photo-mechanical processes. 

ACTINIC (Fr., Actinique , Ger., Aktiuisch) 

A term applied to hght that is rich m actinism, 
this being the property of light that causes 
chemicals to combine and decompose. In the 
early days of photography it was assumed that 
only the ultra-violet, violet, and blue rays were 
chemically active or actinic, hence these regions 
of the spectrum were so termed. Later researches 
have proved that it is practically merely a ques- 
tion of length of exposure which determines the 
photo- chemical action of light ; in other words, 
that all the rays of the spectrum or all colours 
will act on sensitive emulsions if sufficient expos- 
ure be given. The expression most usual now 
IS the “more refrangible” or “less refrangible” 
rays. 

In process work, where the electric arc light is 
almost entirely used, the actinic value of the 
light is of great importance. It is foimd that 
the enclosed arc is very rich m actinic rays, 
and these are increased by operating the lamps 
with a comparatively high voltage, resulting m 
a long flowing arc emitting a violet light. This 
IS photographically very active, and exposures 
are greatly reduced compared with those neces- 
sary with the open arc. 
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ACTINIC DOUBLET {See “Lens ') 
ACTINIC FOCUS 

A terra generally used to express the foctis 
for the blue end of the spectrum, to which the 
sensitiveness of the earlier photographic plates 
was almost entirely limited. The focus of the 
yellow or strongly luminous region of the spec- 
trum did not always coincide with that of the 
blue and violet rays, vSo that an image sharjily 
focused, as far as visual observation went, gave 
a blurred image on the sensitive plate. A lens 
giving such a result was said to have the visual 
and “ chemical or actinic foci non-comcident. 
This is very rare in modern lenses, even of the 
cheaper class. {See also “ LeiivS ”) 

ACTINOGRAPH 

An instrument for estimating the exposure 
necessary for a photographic plate, invented liy 
Hurter and Driffield. It embraces no new 
principle, but is simply a kind of slide-nile for 
arriving at a result without calculation in a 
manner precisely similar to that which was 
adopted in the exposure tables that were pub- 
lished by W. K. burton and other pioneers 
of modem photography. It consists of two 
parts, a light scale and a scale of subjects, plate 
speeds, and lens apertures. The light scale is 
based on the fact published by Dr. Scott about 
1880 that in clear weather the actinic value of 
the light varies m direct proportion to the height 
of the sun above the horizon For example, 
the altitude of the suii is nearly four times as 
great in mid-sumtiier as in mid-winter, and little 
more than one-fourth of the exposure is neces- 
sary in the middle of June when compared witli 
lhat of December. In practice its use is less 
satisfactory to the ordinary worker than the 
exposure meter. 

ACTINOMETER 

An instrument for gauging the depth of print- 
ing in tho.se processes in which little or no visible 
image is produced by exposure to light ; known 



A. Actinometer with Paper Scale 


also as a print meter. There are two types of 
actinometers, differing both in character and in 
method of using. The essential feature m each, 
however, is that a piece of silver printing-out 
paper is exposed to light until a certain effect 
is produced, and by this the correct printing of 
the invisible image can be estimated. The older 


and simpler pattern consists of a small box with 
an opaque cap or lid, in which is a small opening. 
At one side of this opening is a small square 
painted in a medium dark colour to resemble 
as closely as possible the colour that silver paper 
assumes and passes during printing. It is essen- 



B, Johnson's Actinometer 


tia! that thi.s tint should be a medium tint in 
•-liver printing, and that the paper should pass 
the colour by continuing the exposure ; other- 
vise it would be difficult to determine when the 
correct matching of the colour, or the correct 
time of printing, had been reached. A .square 
or a strip of silver prmtmg-out paper is placed 
under the lid and kept in lair contact by a pad. 
The actinometer is put out to print with the 
frames containing the carbon prints, and the 
small portion of the silver paper visible tlirongh 
the opening gradually darkens until it matche.s 
the printed tint at the side of the opening. The 
lime necessary for this is called “ one lint " As 
•>0011 as one tint is printed the silver paper is 
moved forward and a second tint printed, and 
so on until the prints are completed. Experience 
alone can determine how many tints will corres- 
spond with the correct exposure for any print ; 
iis negatives and actinometers vary considerably. 
With this form of actinometer each succeeding 
tint need not always be exposed immediately 
the preceding one is printed if the light is uniform. 
The time of matching the tint may be noted, and 
three or four succeeding tints timed from that. 

The second form of actinometer is more .simple 
m use, and more sm table for the amateur worker. 
It coii.sists of a series of squares of varying density 
— practically a test negative — and ls used exactly 
as au ordinary negative. These squares range 
Irom one very thin up to a density equal to that 
ot the sky in a very .strong negative, and they are 
numbered consecutively to facilitate reference 
m printing If a piece of silver paper is exposed 
to light under this test plate, a short exposure 
will show a faint image of the first two or three 
squares, and with a longer exposure more of the 
squares will be visible on the silver paper. The 
squares are surrounded by an opaque margin 
to render the image more plainly visible. The 
actinometer is put out to print at the same 
time as the frames containing the carbon prints, 
and each is brought in when the number con- 
sidered correct for that negative is reached on 
the actinometer. The actinometer is examined oc- 
tasionally, and the “number that is considered 
printed is the square bearing the highest number 
that can be seen Of course, a very faint image 
of that square i.s all that will be visible, the lower 
numbers, that have been fully printed for some 
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time, being seen as darker squares. These darker 
squares assist in determining the highest number 
visible — the faintest square that can be seen. 
One actinometer will serve for several frames, 
provided that all are put out at the same 
time. 

In process work, various forms of actinometers 
are used for tmung the printing of the image on 
the plate when exposed to daylight. The sim- 
plest form IS that shown at A, consisting of a 
series of thicknesses of tracing paper bearing a 
numbex corresponding to the layers underneath. 
Another form has a glass scale bearing a 
Woodbury film, the pigmented gelatine graduat- 
ing in thickness from transparency to opacity. 
Burton’s actinometer consists of a series of six 
tiny negatives made by the carbon process. The 
negative to be printed can be compared with 
these, and a corresponding exposure given. 
This form of actmoineter is very useful for collo- 
type and photogravure work Johnson’s acti- 
nometer B is chiefly used for carbon printing. 
It only registers one tint, which is compared 
with a suitably coloured mask. If more than 
one tint is required to complete an exposure, 
the sensitive paper is shifted to a fresh position. 
The Sanger -Shepherd fraction tint actinometer 
consists of a scale of densities on a quarter-plate 
glass which is put into a printing frame and a 
piece of sensitised paper exposed behind it. It 
is very useful for timing the bichrornated films 
in colour transparency work and for carbon 
printing, but it can be applied to any other 
process in which the exposure has to be accurately 
timed 

ACTINOMETRIC (Fr., AcHnomHrtque , Ger. 
A ktinometnsch) 

Pertaining to actinometers, or to the measure- 
ment of the chemical, or actinic, power of light. 
Actinometry is the branch of science that deals 
with the numerous methods of testing the 
chemical activity of light, and which makes a 
study of the variations in its intensity m difier- 
ent quarters of the globe, or at different seasons 
and hours. 

ACTINOPOLYCHROME (Fr., Actino-Poly- 
chrome ; Ger., Farbenp holograph) 

An early name for a photograph in natural 
colours. 

ACTION 

More often than not, action is rendered in an 
unsatisfactory manner by photography, although 
thi.s does not apply to cinematograph renderings. 
A person’s mental impression oif a man walking, 
a horse running, and so on, is the result of a 
blending of all the different positions assumed 
during the action. A single photograph natur- 
ally records but one position, and inadequately 
suggests the idea of action (see “Chromo-photo- 
graphy ’). 

What is known as an “ instantaneous “ picture 
of a railway tram or other object in rapid motion 
will not convey the impression of speed if it 
shows, for example, the spokes of the wheels 
sharply defined ; rather would it suggest sus- 
pended motion. O. G. Rejlander once well ex- 
emplified this in a couple of photographs of a 
lady at a spinning wheel. In one, the foot and 


spokes were of microscopic sharpness ; in the 
other, the foot and wheel were slightly blurred 
by intentional movement. Yet it was the 
second that gave the better impression of an 
“ instantaneous “ picture and the more complete 
suggestion of action. 

ADAMANTEAN 

An old form of ferrotype plate, largely used 
for the wet collodion process. 

ADAMANTINE PROCESS 

A secret process of half-tone etching on copper 
invented by A. C. Austin m the United States. 
It produced an extremely hard black enamel 
resi.st image for etching Probably it was a 
modification of the fish-glue process, but no 
details have been published. 

ADAPTERS (See “ Plate Adapters “ and 
“Lens Adapters.’’) 

ADHESIVE TISSUES 

Thin sheets of paper prepared, generally by 
the use of shellac, for use m the dry-inouuting 
process. 

ADI ACTINIC (Fr., InacUmquc , Ger . Vn~ 
actiHi^ch) 

Non-actmic , a term sometimes applied to the 
red or orange glass and fabric used to screen the 
light in a dark-room. No light, however, is 
absolutely non -actinic, since any light, what- 
ever its colour may be, will affect a photographic 
plate if sufficient time is allowed. Photographs 
have, in fact, been taken by the light obtained 
irom a ruby lamp, although the exposure was, 
necessarily, very prolonged. For this reason, 
the plate should not be unduly exposed to the 
light of the lamp when developing, however 
“ safe ’’ it is believed to be. The “ safety ’’ of 
any so-called non -actinic glass or fabric is merely 
relative, and much depends on the nature of 
the plate or paper and its particular colour- 
sensitivene.ss. Thus, a yellow fabric or material 
that IS quite safe for developing bromide papers 
will instantly fog a rapid dry plate ; while even 
a deep ruby light will have a marked effect on 
a panchromatic plate. 

ADIAPHOROUS (Fr., Adiaphotc , Ger, 
Adiaphor) 

Neutral ; a chemical term, sometimes applied 
to substances that are neither acid nor alkaline. 

ADON 

A low-power telephoto lens, especially suit- 
able for hand-camera use. The positive lens is 
placed m front of the ordinary lens of a camera, 
in this way producing an enlarged image without 
abnormal extension of the camera or substantial 
reduction of the working aperture of the lens. 

ADUROL (Fr. and Ger., Adurol) 

A developer intermediate in character between 
the short factor developers, such as pyro and 
hydroqumonc, and the longer factor developers 
such as metol, rodmal, amidol, etc. ; introduced 
in 1899. It is a moiio-chlor (or mono-brom) 
hydroquinone. Adurol-Hauff has the formula 
CeH5Cl(OH)2,and Adurol-Schering Q,H5Br(011)j 
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— their actions being similar. The developer 
as purchased is in the form of a white or greyish- 
white crystalline powder, readily soluble in 
water and alkalis. In its action and results it 
resembles hydroquinone, but it is more soluble, 
keeps better, and the negatives are shghtly softer. 
The addition of potassium bromide as a restrainer 
has not much effect, and the developing action 
is not much slower when the solution is cold. 
Since its introduction many formulae have been 
published for one-solution, two-solution, and 
three-solution developers. The following are 
those in most general use : — 

Sodium sulphi te . 8 oz. 400 g. 

Potass, carbonate . 6 „ 300 ,, 

Water . . . 20 ,, 1,000 ccs. 

Shake till dissolved, then add — 

Adurol . . . I oz. 100 g. 


For negatives and gaslight paper dilute with 
3 to 5 parts of water ; and for bromide prints 
with from 7 to 10 parts of water. 

The above is a one-solution developer, and 
may be used over and over again. The formula 
for the two-solution developer is : — 

No. I. Adurol . .85 grs. 17 g. 

Sodium sulphite . i J oz. 175 ,, 

Water to . . 10 ,, 500 ccs. 

No. 2. Potass, carbonate. li „ 125 g. 

Water to . . 10 ,, 5cx) ccs. 

For use with plates and gaslight paper mix 
3 parts of No. i with 2 parts of No. 2 ; for 
bromide pnnts add an equal quantity of water 

A three-solution adurol developer is as 
follows : — 


No. I Sodium sulphite . 650 grs. i3og. 
Adurol . . 80 ,, i() ,, 

Water to . . 10 oz. 500 ccs. 

No. 2. Sodium carbonate. 100 grs. 20 g. 

Water to . .1 oz. 50 ccs. 

No. 3. Potass, bromide . 48 grs. 10 g 

Water to . .1 oz. 50 ccs. 

For .soft negatives mix i oz. of No i, 310 minims 
of No. 2, and 20 minims of No s- For more 
brilliant negatives use 10 drms. of No. i, + oz of 
No. 2, and \ dnn. of No. 3. The three-solution 
formula is best for time-exposed plates, and w hen 
over-exposure is suspected. 

Adurol combines well with metol and gives 
a developer which acts like metol-hydroquinone. 
One formula is : — 


Metol . . .130 grs. 1 3 g. 

Adurol ... I oz. 50 ,, 

Water to . . . 20 ,, 1,000 ccs. 

Dissolve and add gradually — 

Sodium sulphite . 7 oz. 

Potass, carbonate . 4^,, 225 ,, 


For negatives and gaslight papers, dilute with 
10 times the quantity of water ; for bromide 
prints, with 15 times the quantity of water, 
or take of the stock adurol-mctol developer as 
above i drm. and sufficient water to make 
2 oz., and add a little bromide. 

Adurol is the best developer for obtaining 
warm tones on bromide paper by direct develop- 
ment. The concentrated one-solution developer 


as given above (let it be called A) is used with 
three others — namely, 10 per cent, solutions of 
potassium bromide, B ; ammonium bromide, 
C ; and ammonium carbonate, D. The colours 
are obtained by altering the exposures and vary- 
ing the proportions of the four solutions. 

ADVERTISING, PHOTOGRAPHY IN 

Photographs are extensively resorted to in 
the production of effective pictorial advertise- 
ments reproduced by the half-tone process. 
They are only occasionally used in the form of 
straight prints, but are nearly always “ worked 
up " by skilled artists into what are actually 
monochrome wash drawings. Frequently the 
advertiser wants ideas rather than technically 
good prints, and he has at his command the 
services of men who can work up the poorest 
print until the desired effect is arrived at. So 
much work, in fact, is generally done by the 
artist that the photographer may easily fail to 
recognise the finished picture. A plan frequently 
adopted by the artist is to cut away the back- 
ground, paste as much of the print as required 
on white cardboard, and then “ work up " by 
means of the air-brush, etc., introducing suit- 
able wording, etc. Often only the head is used 
from a photograph of a model, there being always 
a fairly brisk demand for studies of pretty ladies 
and children ; but in submitting pictures to 
advertisers care should be taken about copy- 
right matters {see “ Copyright '*), as any error 
on the part of the photographer may possibly 
put the advertiser to much trouble and expense. 
It IS courteous, and often necessary, to obtain 
the model’s permission to use his or her photo- 
graph in the proposed manner. Rough prints of 
suitable subjects should be submitted to adver- 
tisers with the intimation that, if desired, 
enlargements will be supplied upon bromide 
paper for working up. More often than not it 
is a waste of time on the photographer’s part to 
w^ork up a photograph according to his own 
ideas, and it is better to submit an untouched 
print and to leave the rest to the advertiser’s 
artist. 

AERIAL FOG (See “Fog.**) 

AERIAL IMAGE (Fr,, Image airienne ; Ger., 
Aetherisch Bild) 

A properly corrected lens produces, as it were, 
an aerial model at its focus of the scene at which 
it IS directed. Fach portion of this model is at 
the same relative distance from other portions 
as are the corresponding parts in the scene 
Itself. Different parts of this aerial model are 
brought into focus on the ground-glass screen 
as the lens is racked in or out, so that the pic- 
ture shown on the screen and recorded by the 
plate may be regarded as a section, vertical to 
the axis of the lens, through the many light rays 
which constitute, or proceed from, the aerial 
model. Owing to the coarse grain of the ground- 
glass screens at first supplied with photographic 
apparatus, it used to be thought that critical 
focusing could only be accomplished when the 
aerial image is directly inspected, which could 
be done by means of a telescope attached to the 
camera and arranged to focus simultaneously 
with It, or by having a transparent spot on the 
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focusing screen, made by cementing a micro- 
scopic cover glass on the latter with Canada 
balsam. This idea is theoretically correct for 
obtaining the greatest possible sharpness ; but 
general satisfaction is now given by the definition 
obtainable by the ordinary method of focusing, 
especially if finely-ground glass is used. Ground 
glass of quite superior fineness is now procurable 
which, in conjunction with a really good lens, 
should remove most of the difficulties met with 
by earlier workers. An advantage of the tele- 
scope attachment was that it enabled moving 
objects to be followed, with the plate in position 
ready for exposure, a result now achieved more 
conveniently by the use of a reflex camera. 

AERIAL PERSPECTIVE 

A gradual softenmg down as objects recede 
into the distance, whereby they lose strength 
both in colour and in light and shade. Very 
distant objects are often seen as a mass of light 
grey without detail. A print which succevS.s- 
fully renders this is said to possess “ atmo- 
sphere,” and the suggestion of space and air is 
of very great value in pictorial work. The use 
of orthochromatic plates in conjunction with 
deep colour screens frequently destroys aerial 
perspective to a greater or less extent. 

AERIAL PHOTOGRAPHY 

The art of taking photographs from aeroplanes, 
airships, balloons, kites, etc. Very quick expo- 
sures are nece-'Sary because of the movement and 
ot the great flood of light. Photographs were 
first taken from a balloon by Nadar, of Paris, in 
1858, since when photography from balloons has 
been practised in war time very considerably, 
particularly dunng the American and South 
African wars. In balloons, airships, etc , the 
operator holds the camera, but m kite work the 
shutter is released by means of a cord held by 
the operator on the ground as explained under 
the heading ” Kite Photography,” where details 
i)f working will be found. The best photographs 
from balloons are, according to the late Rev 
J. M. Bacon, those taken at an elevation of 
between 250 ft. and 4,000 ft. At a greater 
height Uian 4,000 ft. it ceases to be worth while 
to use the camera, since the particles of water 
and dust suspended m the atmosphere spoil the 
definition and sharpness of the pictures. JM. 
Antonin Boiilade, the eminent French authority 
on the subject, has advocated orthochromatic 
plates, and those sensitive to rays chiefly 
between the G and F lines. The choice of a 
screen is also of the utmost importance, and 
the best results m his opinion were those obtained 
with a two or three “ times ” screen. P'rom 
great altitudes, where the action of the blue of 
the sky is very intense, yellow screens needing 
about six times the normal exposure produce 
the best negatives. 

AERIAL SCREEN (Pr., tcran O' air ; Ger., 

Windschirm) 

A form of screen for giving relief and other 
efiecis for optical lantern pictures, its special 
object being to arrest the light coming from a 
lantern and to reflect it back to the point at 
which the projected image is to be observed. 
The “ Bruce ” aerial screen consists of a white 


lath, turning on a vertical axis in a plane parallel 
with the lantern lens. The mechanism and the 
rotating lath occupy a position in front of a 
black velvet screen or background, which absorbs 
all rays of light not falling on the lath and thus 
prevents them from reaching the eye of the 
observer. An ordinary optical lantern projects 
the subjects, which are preferably pictures of 
statuary in which fine photographic quality is 
present, giving as much rotundity as possible, 
and having a black background. The revolving 
lath, which takes the place of the ordinary lan- 
tern sheet, is caused to rotate at a moderate 
speed, calculated to make one revolution within 
the time needed to satisfy the laws of persist- 
ence of vision. Viewing it in broad daylight as 
it is rotated at the specified speed, it would 
present the appearance of a transparent cylinder. 
When the apartment is darkened and the pic- 
ture IS projected upon the rotating lath, the 
subject presents a somewhat solid aspect, and 
the audience will not be conscious of a revolving 
device, the illusion being caused by hght from 
all parts of the image impinging upon the lath 
as it arrives at each and all of its positions. In 
virtue of the law of persistence of vision, there- 
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fore, a complete image will be made up. The 
chief object of this form of aerial screen is to 
brmg about relief, but naturally a full stereo- 
scopic effect is not obtained in tins way. Another 
form of aerial screen consists of a column of 
vapour rising from the ground and acting as a 
reflector of the projected rays of light, just as 
a cloud in the sky may reflect the rays of the 
sun, but as the medium cannot be controlled 
as regards its reflecting surface it is only useful 
for producing weird effects in which absolute 
definition is not a necessity. 

Yet another and much more recent form of 
aerial screen is that in which the laws of partial 
reflection are made use of ; it is termed “ the 
invisible screen,” because the medium upon 
which the image is actually received is hidden 
from the observer's view by the front of the 
proscenium. A method of reflection somewhat 
similar to that used in the old illusion known as 
“ Pepper's Ghost ” is adopted, but there are 
vanabons in the arrangement of the apparatus 
which make the results far more perfect and 
realistic. An observer situated in the auditorium 
at A [see the illustration) looks towards the pro- 
scenium B, and sees in a dear plate glass c tlie 
aerial image D E, and at the same time observes 
at F any actors (real persons) who may be 
performing. The light rays constituting the 
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spectre D E are arrested before reaching the 
glass c by a semi-transparent screen G, In the 
basement under the stage an ordinary optical 
lantern, or a kinematograph pnijcctor h, is set 
up. A mirror j, placed at an angle of 45 deg 
in relation to the optical axis of the lantern 
objective, diverts the light from its horizontal 
course into a vertical direction, so that the 
defined picture or image is received upon the 
semi-transparent screen g. In virtue of the 
angle of reflection being equal to the angle of 
incidence, whatever may be projected on c will 
be seen by the observer at A, and will appear to 
be situated m mid-air in the vicinity of K 
Hence, the so-called “ invisible screen ” may be 
regarded as the aerial screen, although the 
aeriograph is seen in qu.te a different place The 
chief object of the invisible screen in this case 
IS to afford means for producing aerial images 
or spectra in combination with real actors ; 
whilst by the use at H of a kinematographic 
apparatus instead of an ordinary lantern many 
.startling effects, otherwise impossible, are pro- 
duced. 

AEROGRAPH, OR AIR BRUSH (Fr , 

Airooraphe ; Ger , AcYograph) 

A mechanical sprayer working by means of 
compressed air, and used for finishing and work- 
ing up both prints and negatives , invented by 
Charles L. Burdick, of Chicago, in 1892 and 
introduced into Kngland a year later It is 
capable of great technical possibilities, and pro- 
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Aerograph Handpiece 

duces effects varying from peculiarly soft and 
beautiful graduations to strong and vigorous 
work. At will, and m sqccessivc instants of time, 
the operator can draw lines or wide bands of 
colour, and shadows, either soft and delicate, or 
hard and coarse The complete outfit includes the 
handpiece, or fountain air brush, an air pump 
with compressed air reservoir, an air pressure- 
gauge, rubber tubing, liquid colour, etc. ; inas- 
much as a high and uniform air pressure is 
essential to the best results, a motor-driven air 
pump is superior to the foot-operated one, and 
both kinds are manufactured. Cylinders of com- 
pressed carbon dioxide (“carbonic acid gas") 
may be used in place of the pump with equal 
convenience. Wheu using the foot pump the 
pressure obtained is about 1 5 lb per square inch, 
and when using the motor pump from 3 (j lb to 
40 lb. per square inch, this producing a much 
finer gram 

The illustration shows the appearance of the 
aerograph. Air is pumped into a chamber 
connecting with the handpiece by means of a 
rubber tube at a. Finger pressure on a button b 
opens a valve and admits the air, which sucks 
the liquid colour from the reservoir c and throws 
it from D 111 the form of a fine spray, over which 
the operator has complete control. The spray 
IS regulated and stopped by a needle-like rod E 
worked by B. 


In the management of the aerograph, scrupu- 
lous cleanliness is always necessary. Keep the 
pencil in the case when not in use, and before 
fitting it up for service, pump air into the 
cylinder, squeeze the tube for a moment or so, 
and then release so as to allow the dust inside 
the tube to blow out. Use the colour thinly, 
and go over the work several times to get a fine, 
even gram. Use fresh colour for every occa- 
sion, and change the water frequently to avoid 
dust, which otherwise will cause the colour to 
splutter. Before and after using the instrument, 
pass two or three lots of clean water through it, 
and clear away any accumulation of paint with 
a wet brush. To adjust the needle, just fit it 
easily to the platinum point where the valve 
lever is as far forward as it will go Do not 
jam it hard and push far 111, otherwise too niiieli 
colour will be ejected on pressing down tin 
valve. Also see that the rubber lubes are free 
from kinks or bands Having 1111 xe l the colour 
111 a clean saucer, transfer to th'^ re.'^crvoir by 
means of a brush. Spray a little 111 the air 
before treating the original, to make sure that 
all the cleaning water is expelled and the brush 
IS working properly. Hold the aerograph about 
o in. distant from the original, press the lever 
down and slightly backwards, move it horizcm- 
tally with a gliding sweep from left to right, 
liegmning at the top left-hand corner, and 
releasing the valve at the end of each joumev 
until it has travelled m this way downwards 
over the whole space to be covered. The air 
brush unaided does not produce sharply defined 
lines and edges ; paper masks must tlierefort 
be used to obtain these, or if the background has 
merely to be painted out, then the parts that are 
to be protected can be covered over with a 
special preparation, “Masklciie,” supplied by 
the makers of the aerograph , the colour is 
sprayed on, and the prolei'ted parts arc then 
cleaned with a pledget of cotton wool soake<l 
in benzine. 

Tv procc'^s work, the aerograph is extensively 
employed for working up originals for repro- 
duction, especially photographs of objects for 
catalogue illustration. Backgrounds are in most 
cases put in with the aerograph and vignetted 
off. Sometimes the mam object is cut out of 
the photographic print wuth scissors or a sharp 
knife, then mounted on cardboard, and a back- 
gromid and other detail put in Another 
method largely adopted is to stop out portions 
on which the aerograph spray is not to be 
applied, the stoppmg-out medium being of such 
a nature that it can afterwards be removed with- 
out injuring the rest of the drawing The 
medium used may be either of a greasy nature, 
such as vaseline, which may be afterwards 
cleared away with benzol, or it may be a cellu- 
hud varnish, which may be removed with amyl 
acetate or other solvent of celluloid India- 
rubber solution and yolk of egg are other sub- 
stances used for the same purpose The former 
can be peeled off by rubbing wuth the ball of the 
finger, whilst the latter will flake off. In either 
case the colour applied by the aerograph comes 
away with the medium, and leaves quite clean 
the portions which have been covered. Barger 
surfaces may be stopped out by cutting out 
masks of tracing paper and attaching these 
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temporarily to the print with rubber solution. 
The colours usetl should be mixed to match as 
nearly as possible the tints of the original to be 
worked up. Chinese white should be avoided, 
as it photographs darker than the white papers 
<m which it IS applied. Albanine, Ullmamue, and 
Blanc d' Argent arc good whites to use for tins 
work, Bampblatk and “process black” arc 
the blacks commonly employed. For large 
hthograpliic work, such as posters, a larger hand- 
piece IS employed, winch will give a coarser spray 
and will nut ck»g Avith the transfer ink iieccssi- 
tated by the litliugrapliic proce.ss. 

AEROMETER 

A liydronieler tor measuring the density of 
acids. 

/ESCULIN (Fr , SEscuhne ; Gcr., TE^kulin, 

Sclillll Ystnff) 

Synonyms, estulnie, esculin, esculinic and, 
polychrome, bnoloriii, eualIa('hrom An ex- 
tract obtained iroin the hark of the horse- 
chestnut {.E^oulu^, Jlippocaiytanum) 

Molecular weight, 340. A white powder, a 
solution of whieli, of a strength of about i part 
111 500 part^ or water, is used as a filter to 
absorb ultra violet rays. 

hi pyocc\s ivork, where the white (particularly 
Chinese vhitt) reproduces as if it were yellov , 
ail tcsculin filter should be used. This may be 
a solution contained in a glass cell having parallel 
sides, or it may be in the form of a dry filter. 

AGAR-AGAR, OR AGAL-AGAL (Malayan) 

(k‘'r and Ger , A^av-agar) 

A gelatinous vegetable material obtained from 
certain v\hite seaweeds {Granlaria itchoioicJi s 
and EuLheumd . /joiosiiwi), found principally on 
the shores of the Red Sea. It is used to a small 
extent as a .substitute for gelatine in plate and 
paper making, but it is more difficult to melt 
than gelatine, and is not generally so satis- 
factory for (muls.on work. It has also been 
recommended as a substitute for arrowroot 111 
the preparation of silver paper, the latter, if 
very porous, being first sized with a 1 \ per cent 
solution of gelatme. Five parts of agar-agar 
are allov\ed to soak for an hour or two in 
qon parts of water, heated till dissolved, boiled 
for fi\e minutes, and then mixed with twenty 
parts of common salt and strained through a 
cloth. It lb carefully brushed on the paper, and 
this, when dry, is floated in the dark upon a 
14 per cent, sclution of silver nitrate containing 
10 per cent, of citric acid. In the case of thick 
and coarse paper, the silver solution is first 
brushed on, and then, when dry, the paper is 
floated on the agar-agar solution and again dried 
iti the dark. After being sensitised the paper 
keeps well. It is printed and toned as other 
plain silver papers, but if platinum is used as a 
toner the picture must be deeply printed. 

In process work, agar-agar has been suggested 
as a substitute for fish glue m the enamel pro- 
cess of preparing the resist for etching, but it 
lias not come into commercial use. 

AGATE BURNISHER 

A buriUvsher consisting of a polished piece of 
agate fitted to a handle ; it was used 111 the 


original method of burnishing albumen prints 
The unmounted print was laid on plate glass or 
marble and polished with the burnisher. The 
operation was thought to cure “ measles ” on 
prints, and give depth to the shadows. The 
process was rendered obsolete by the intro- 
duction of the burnishing machine. 

AIR-BELLS {See “Bubbles.”) 

AIR BRUSH {See “ Aerograph.”) 

airostyle 

A fonn of air brush, introduced m 1907. 

AKTINAL (Fr., Actinal) 

A preparation sold in Germany as a desensi- 
tiser for exposed plates, after treatment with 
which they may safely be developed in daylight, 
using a metol-hydroquinone developer, with 
caustic potash as the accelerator, and fully 
restrained with potassium bromide. It is said 
to be a 4 per cent, .solution of potassium iodide 

ALABASTER, OR ALABASTRINE, PRO- 
CESS 

A very old process for improv'ing the quality 
of positives made on glass by the wet collodion 
process. The picture was bleached in a solution 
of mercuric chloride in order to increase the 
brilliancy of the white image, was then varnished, 
and finally, when dry, was bound at the back 
The process is even now occasionally used iti 
obtaining a good result from a thin gelatine 
negative, which must be free from fog. The 
faulty negative is bleached m a solution of mer- 
curic chloride, washed, dried, backed with black 
material, and copied in the camera. Ready- 
made mercury solutions for the process have 
lieeii sold under the name of “ alabaster ” solu- 
tions. The original formula is : Water, 2 oz. ; 
nitric acid, 60 niiniiiis ; hydrochloric acid, 6 ) 
minims ; to which must be added sufficient 
mercuric chloride to saturate the solution, 
the excess remaining in crystals ; finally, 60 
minims of alcohol must be added. A more 
modern mixture — and one equally suitable for 
dry (gelatine) plates — is : Water, 2 oz , bichloride 
of mercury, 40 grs. ; hydrochloric acid, i drm. ; 
sodium chloride (common salt), 20 grs ; and 
sulphate of iron, 20 grs. Wet collodion pictures 
bleached with this are pennaueut if varnished, 
and vSo protected from the atmosphere, but dry 
plate negatives thus bleached will not remain 
white for long if kejit in a strong light. 

ALBANINE 

A very pure w'hite water-colour pigment used 
by process retouchers for working up originals 
cither by brush or with the aerograph. It 
photographs as white, and should be employed 
pure for brilliant touches in the highest lights 
of a drawing or print. It can be mixed witli 
“ process black ” for obtaining graduations of 
shadow'. No other white should be mixed with it 

ALBERINrS PROCESS {See “ Asphaltuni.”) 

ALBERT PAPER {See “Photo-Lithography.”) 

ALBERT'S COLOUR PROCESS {See “ Cito 
chrome.”) 
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ALBERT’S RELIEF OR GALVANO PRO- 
CESS (Ft., MHhode d rchausser d' Albert ; 

Ger., Albert's Unterlage) 

A method of imparting a varying relief to the 
surface of printing blocks, so as to avoid the 
necessity for overlaying to bring up the darker 
portions in typographic printing ; invented by 
Dr. 3 G. Albert, of Munich. A heavily inked 
proof is taken from the plate, and transferred 
to a thin zinc plate. The ink image is strength- 
ened by dusting with resin or bitumen powder 
and heated to fuse the powder and ink. Then 
the plate is etched strongly until the highest 
lights are etched away, and the half-tones 
partially, the shadows remammg solid and, con- 
sequently, in the highest relief. This plate is 
covered with a sheet of thin gutta-percha, and 
the back of the original plate placed on it 111 
exact register, the whole being then put into a 
heated press, with a soft packing over the face 
of the plate. On strong pressure being applied 
the underlay plate is attached to the original 
plate, and the undulations of surface on the 
former communicate relief to the latter plate. 
The combined plate is mounted on wood or 
metal to type height, and is then ready for 
printing, no “ making-ready " by the printer 
being necessary. 


ALBERTYPE, ALBERT-TYPE, OR ALBERT- 
OTYPE (Fr. and Ger., Alberiypte) 

The first workable collotype process made 
known ; invented by Josef Albert, of Munich. 
It differs somewhat from the present-day coUo- 
type process. A piece of glass | in. thick is 
coated, in a dark-room, with the following solu- 
tion : — 


Water 
Albumen . 

Gelatine . 

Potassium bichromate 


300 parts. 
I » 

M „ 

8 „ 


When the film is dry it is exposed to light for 
two hours throitgh the f^lass, backed by a piece of 
dark cloth, so that the film may harden from 
the bottom (next the glass) to the surface. The 
exposed plate is now coated with the following : — 
Gelatine .... 300 parts. 

Potassium bichromate . 100 „ 

Water .... 1,800 „ 


generally unsuitable, and bright tints should be 
avoided. It is also important when prints are 
to be pasted down to make sure that both paper 
and adhesive are free from acid or anything that 
will be deleterious to the photographs. Prints 
do not show to the best advantage when many 
are crowded together on one page. A print 
that is worth mounting at all deserves to be 
presented alone on a separate page, of a tint 
that is harmonious and imobtrusive. Special 
albums are made for the storage of film nega- 
tives, thus affording an easy means of indexing 
and reference. 

ALBUMEN (Fr., Alhumtne ; Ger., Albumen) 

A very complex organic compound containing 
carbon, hydrogen, oxygen, and sulphur, which 
occurs both in the animal and vegetable kingdom. 
Animal albumen exists as the serum or white 
fluid of blood, but photographically the white 
of eggs IS the only animal albumen used. To 
prepare it for photographic purposes the whites 
of eggs should be separated ironi the yolks and 
the germ, and thoroughly beaten to a froth, 
allowed to settle for twelve or twenty-four hours, 
and then filtered Actually, the albumen is 
contained in nunute cells, and the beating has 
the purpose of breaking the cell walls, which 
subsequently form the flocks or scum 

Albumen is coagulated by heat (150° F. or 
65 ‘5® C.), by alcohol, and most metallic and 
inorganic salts, the resultant precipitate with 
the latter being albumenates It is an almost 
(olourless, gummy liqmd, which dries to a pale 
yellow solid. Seventy grains of the dried egg 
albxunen dissolved in one fluid ounce of distilled 
water forms a solution equal to the fresh white 
of egg. The solution is extremely liable to 
decomposition, and should be either freshly pre- 
pared or preserved with an antiseptic. It is 
used for albumenised paper, the albumen nega- 
tive, beer, and positive processes. 

Invert albumen is obtained from ordinary 
albumen by first treating with aad and then 
with alkali, by which treatment it is so altered 
in character that it becomes soluble in alcohol. 
The following process has been suggested by 
Sanger Shepherd : — 

White of eggs . 20 oz. 1,000 ccs. 

Glacial acetic acid . 148 mins. 16*5 ,, 


When again sufficiently dry the plate is exposed 
from the coated side under a negative, and is 
then washed for fifteen minutes, and dried. 
The fiilm is next damped, and inked in the usual 
way. Printing is done in a lithographic press, 
or m a proper collotype press. The process is 
said to give prints with fine half-tones, but it 
requires considerable care and expenence in 
manipulation, much depending on the printing. 

ALBUM (Fr. and Ger., Album) 

Blank-leaved books for storing and display- 
ing photographic prints. They may be roughly 
divided into two classes — slip-m and paste- 
down. As the names suggest, the former has a 
double page with cut-out openings on the upper 
leaf so that the prints (generally glazed) may be 
slipped in between the two sheets ; the latter 
has plain pages on to which the prints are pasted. 
The colour of the leaves is important ; white is 


Beat up thoroughly, and allow to stand for one 
hour, then add a 20 per cent, solution of sodium 
hydrate drop by drop with constant stirring till 
the mixture thickens ; next allow to stand for 
one hour, break up into small pieces, and wash 
{see “ Emulsion ”), drain well, and dis.solve m 
boiling alcohol. Invert albumen gives an 
extremely tough, structureless film, and was 
suggested for making colour filters. 

In process work^ albumen is used as a sub- 
stratum, or for edging the glass plates in making 
wet plate negatives Also, it is almost univers- 
ally employed with potassium bicJiromate for 
sensitising the zinc plate for photo-etching. 
Albumen is also often mixed with fish-glue m 
making up the enamel solution for printing on 
zinc or copper from half-tone negatives. Dried 
albumen is frequently employed in preference 
to the liquid white of eggs. Varying opinions 
are expressed as to the quantity of dried albumen 
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required to equal the albumen of one egg, but 
70 grs. to I oz. of water may be taken as a safe 
standard. 

ALBUMEN PROCESS 

Negatives. — An old process invented by 
Niepce de St. Victor, in 1848. Glass was 
coated with albumen containing potassium 
iodide, and the film was sensitised by dipping 
in a nitrate of silver bath. Many modifica- 
tions followed, but probably the process most 
widely used was the one published on May 21, 
1 ^ 55 ) by May all ; this comprised six distinct 
operations, as follow : — 

(i) The albumen (white) of a fresh egg is 
beaten to a snow-like mass with a bunch of 
quills, afterwards dropping into it 10 drops of 
a saturated solution of potassium iodide and 
allowing to stand six hours at a temperature of 
60® F. (2) A piece of plate glass having smooth 
edges is cleaned by rubbing over it nitric acid 
with cotton wool, and polished with Tripoli 
powder moistened with a few drops of a concen- 
trated solution of potassium carbonate. To the 
centre of the back of the glass is attached a 
pneumatic holder to serve as a handle. (3) The 
prepared albumen is strained through linen, and 
is then used to coat the polished side of the glass, 
this being placed on a level slab in a warm and 
dustless place to dry. The glass is now known 
as the “ iodo-albumenised " glass, and it will 
keep in a good condition for any length of time. 
It may be prepared in daylight. (4) The sensi- 
tising mixture, or “ exciting solution,” is made 
by dissolving 50 grs. of silver nitrate in a mix- 
ture of I oz. of distilled water and 120 minims 
of strong acetic acid, which operation and the 
following one must be done in a weak yellow 
light. Pour the sensitising mixture into a clean 
porcelain dish a little larger than the plate to 
be coated ; place one end of the albiimemsed 
glass in the solution ; with a quill, support the 
upper end of the glass and let it fall suddenly 
into the solution, hftmg it up and down for ten 
seconds ; take it out, and place it face upwards 
m another dish half filled with distilled water ; 
allow the water to pass over the surface twice, 
take out and set aside in the dark to dram and 
dry. The plate at this stage is ready for expo- 
sure in the camera, and will keep good for ten 
days if kept from the light, in a moderately 
warm place, and free from moisture. The sur- 
plus sensitising solution may be filtered back 
into a black bottle for use again and again, 
adding occasionally a few drops of acetic acid 
and keeping in the dark. Exposure varies from 
four to ten minutes, according to light and stop. 
On a very bright day, and using the //16 stop. 
May all recommended an exposure of five min- 
utes. (5) For development, the glass is placed 
film side upwards on a levelling stand, and a 
concentrated solution of gallic aad is poured 
over it ; the image takes from thirty minutes to 
two hours to develop. A temperature of 10® 
higher than that of the room is advised, and 
if the image is feeble the plate is rinsed and 
covered with a solution of equal quantities of 
aceto-nitrate of silver and gallic acid diluted 
with water to half strength. This causes the 
image to appear more quickly and stronger. The 
plate is next washed in three waters, and is 


then ready for fixing. (6) The fixing solution 
is made by dissolving 3 drms. of hyposulphite 
of soda in i oz. of water. The plate is allowed 
to remain until all the yellow iodide has dis- 
appeared, and is next well washed and dried. 
“ Success,” said Mayall, when publishing this 
process in the AthencBum (No. 1,220), “is sure 
to attend anyone practising this method, pro- 
vided the eggs are fresh and the glass quite 
clean ; if the glass is not clean and the eggs 
stale, the albumen will split off the plate during 
the fixing.” Among the modifications which 
followed for the purpose of qmckening the plates 
were the addition of grape sugar, honey, and 
potassium fluoride, the latter provmg to be the 
best of all. Malone's and other processes in use 
in the 'fifties of the nineteenth century differed 
in detail from the above, but in essentials were 
the same. 

Positives. — At one time the albumen pro- 
cess was widely used for the production of posi- 
tives or lantern slides, and even at the present 
time, owing to the exquisite results obtainable 
with it, the albumen process is used by some 
of the largest lantern and stereoscopic trans- 
parency firms in the world. It is hardly a pro- 
cess for the beginner, because of the somewhat 
complicated formulae and manipulations. The 
famous “ Ferrier et Soulier ” slides were pro- 
duced by the albumen process, but the exact 
formula used was kept secret. Other formulae 
have, however, been pubhshed and worked 
successfully, the best being that in which the 
plate is coated first with collodion and then with 
iodised albumen ; the details are as follow : 
Pieces of good clear glass should be thoroughly 
cleaned by washing m a solution of 8 oz. of 
soda in i gal. of hot water, and rubbing well 
with rags tied to a wooden stick. Next, the 
plates are rm.sed m plain water and placed 
in dilute hydrochloric aad (i in 20). A sub- 
stratum is next required, and this is made 
by mixing the white of one egg with 50 oz. 
of w^ater ; the mixture being shaken up three or 
four times during the day and allowed to stand 
all one night, it is then filtered through fine 
muslin. The plates are taken from the acid 
bath, rinsed, drained shghtly, and coated on one 
side with the albumen substratum mixture; 
next they are laid flat and dried. Great care 
IS necessary to avoid dust and to get an even 
coating. When dry, collodionismg and sensi- 
tising may take place. Some ready-made 
iodised collodion is obtained (the longer it has 
been iodised the better), and the following 
solution is prepared : — 

Distilled water . . 20 oz. 1,000 ccs. 

Silver nitrate , • 2 ,, 100 g. 

Potass, iodide . . 2 grs. .2 „ 

Shake well, stand in sunlight for a day, and 
filter into a glass dipping bath, when it is ready 
for use. The following albumen solution must 
also be prepared and kept ready at hand for use 


after collodiomsing : — 

Albumen (fresh white of 

egg) . . . 8 oz. 800 CCS. 

Liquor ammoniae , 2 drms. 25 „ 

Potass, bromide . 10 grs. .4 g. 

Potass, iodide . • 50 „ 2-0 ,, 

Distilled water . . 3 oz. 300 ccs. 
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The albumen must be well beaten up with a 
silver fork, the bromide and iodide mixed with 
it, the water and the liquor ammoniae being then 
added. The mixture should stand twenty-four 
hours before use, and then be filtered through 
muslin. Take one of the plates prepared with 
the substratum, coat with the lomsed collo- 
dion, dram, and move to and fro in the air so 
that the ether may evaporate, place at once 
upon the dipper and immerse in the silver 
nitrate bath. A deep ruby light is not neces- 
sary, an orange or a deep yellow light being 
quite safe enough. The plate must be moved 
up and down in the silver bath a few times, 
afiowed to stand for two minutes, taken out, the 
silver drained off, and then washed for a few 
minutes and drained, but not dried. While the 
surface is still damp the plate is covered with 
the albumen solution, drained, and again coated 
with the albumen. When dry, the plate must 
be treated in order to make the bromo-iodised 
albumen more sensitive to light, for which pur- 
pose the following bath is used : — 

Silver nitrate (recrys- 

tallised) . . . 600 grs. dcj g. 

Distilled water to . 20 oz. 1,000 ccs. 

Glacial acetic acid . iiodriiis. I cc. 

The plates are allowed to remain m this bath 
for two or three minutes, washed well, and 
flowed over with a nearly saturated solution of 
gallic acid, and finally dried in a warm dark 
place The plates are then ready for exposing. 
The time of exposure will be about fifteen times 
as long as an ordinary modern gelatine lantern 
plate. Over- is better than under-exposure. 
The following pyro developer should be used : — • 


A. 

Pyrogallic acid 

go grs. 

loo g 


Alcohol to . 

I oz. 

5 (K) CCS. 

B. 

Potass, bromide 

12 grs. 

125 g 

C. 

Water to 

Ammonium carbon- 

I oz. 

500 t-CS. 


ate . 

80 grs. 

«4 K 


Water to 

I oz 

500 CCS. 


To prepare the developer for use, 12 drops of 
A are mixed with i dram of li and 6 drams of C. 
The image sotm appears, but will be thin and 
Uvsually reqmres to be strengthened by redevelop- 
ment, which is done by applying a small quantity 
of the following developer, after washing off tlic 
first developer : — 

Pyrogallic acid . . 6 grs. 4 g 

Distilled nater to . 3 oz. 85 ccs. 

Citric acid . . . grs. i g. 

before using this, add a few drops of a solution 
of 30 grs. of silver nitrate in i oz. of water. As 
soon as dense enough, the plate is fixed in a 
solution of sodium hyposulphite (4 oz. to 20 oz. 
of water), washed for about five minutes, and 
dried. 

Many other formulae have been advocated, 
some much more simple than the above and 
without the use of collodion, but the process 
described probably gives the most satisfactory 
results and offers fewer opportunities for failure. 

ALBUMEN PROCESS (BEER) 

A dry collodion process for solar photography, 
introduced by Sir William Abney m 1874, also 


of use for landscape work. Abney’s formula 
is : — 

Alcohol (-825) . 4\-3 dnns. 270-180 ccs. 

Ether . . 3I-5 ,, 210-300 ,, 

Pyroxyline . 7 grs. 7 g. 

Ammonium iodide 2 ,, 2 ,, 

Cadmium bromide 5 ,, 5 ,, 

The relative proportions of alcohol and ether 
are adjusted according to temperature. The 
plate IS then sensitised in a silver bath of from 
40 to 60 grs. per oz , and is next washed, and the 
first preservative applied : — 

Albumen . . . i oz. 100 ccs. 

Water . . . i ,, 100 ,, 

Liquor ammonia? . i dnii. 12-5 ,, 
Tins IS beaten to a froth and allowed to settle. 
The clear part is mixed with an equal quantity 
of flat beer or stout iininediatcly before use, 
and IS then applied to the plate ; fresh bottled 
beer or stout must not be used. The excess is 
then drained off, the film washed for two min- 
utes, and finally covered with a solution made 
by adding to every oiim e of plain beer 2 grs. of 
pyrogallic acid. The plate is then dried m the 
usual way. Great latitude in exposure is per- 
missible, even up to twenty times the correct 
amount, and, if desired, the plates need not be 
developed for a month, but they need to be 
washed just previous to development For 
developing, four solutious arc necessary : — 


A. 

Pyrogallic acid 

1 2 grs. 

12 



Water . 

I oz. 

500 

t cs 

B. 

Liquor ammoniai 

(•880) 

I drill. 

62 

CCS. 


Water . 

^ nz. 

2^0 

,, 

C. 

Citric acid 

grs. 

U) 



Acetic acid . 

30 mins. 

2 

c cs. 


Water . 

1 oz. 

500 


D. 

Silver nitrate 

20 grs. 

20 



Water, distilled 

I oz. 

500 

CCS. 


Three drops of B are mixed wnth each half -ounce 
of A, and flowed over the plate. The image will 
then gradually appear. Tw^o more drop.s ot li 
per half-ounce are added, the solution again 
flow^ed over the plate and returned to the meas- 
ure. Six drops of C are placed in a measure, and 
the partially used developer poured on !(.> it, 
afterwards adding a few drops of D. The appli- 
cation of this solution intensifies the image 
Abney states that it is not advisable to bring 
out too much detail wnth the pyro- ammonia 
solution, but to allow some of it to be brought 
up at the finish with the nitensifier. When the 
image is sufficiently dense, the plate is fixed 
cither by^ a solution of potassium cyanide or 
with ‘‘hypo,” then washed and dried. The pro- 
cCvSs IS not an easy one, and many failures are 
likedy to be met with, but the resultant negatives, 
when all goes well, are of a remarkably high 
quality. 

ALBUMEN PROCESS (PHOTO-MECHANI. 
CAL) (See “ Zinc Btcliing.”) 

ALBUMENISED PAPER 

A prepared paper for obtaining prints from 
negatives. It is similar to plain salted paper, 
except that albumen is used with the first or 
salting solution in order to give the paper a gloss 
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and to keep the silver sensitising solution on 
the surface. The introduction of albumen ised 
paper has been credited to Taibot, but definite 
instructions for making it emanated from other 
experimenters — notably Lc Gray, Hunt, and 
Pollock — during the years 1851, 1852, and 1853. 
For about forty years albumen paper remained 
the most popular of all printing processes, and 
reigned supreme until the introduction of gela- 
tmo-chloride (P.O.P.) and similar papers It, 
however, is still used by some professional 
workers and for some special processes, as 
crystoleum work, for example. Ordinary white 
papers were used at first, but in 1863 methods of 
slightly tinting the papers mauve, pink, etc., 
by means of dyes, were introduced. 

ALCOHOL (Fr., Alcool ; Ger., Alkohol) 

Chemically, alcohols are neutral compounds 
formed by the replacement of hydroxyl OH 
for one atom of hydrogen in a saturated carbon 
compound ; for instance, Cj,Hg ethylene gives 
C^Hg OH ethyl hydrate, or ordinary alcohol. 
They unite with acids with elimination of water 
to form ethers. Alcohols are hydrates of organic 
radicles and may be considered as equivalent 
m organic chemistry to the metallic hydrates 
in inorganic. P'or example, KOH potassium 
hydrate ; C^IIg OH ethyl hydrate. They are 
divided into monatomic, diatomic, triatomic, 
etc , according to the number of OH groups 
attached to the organic radicle. 

Alcohol, Ethyl (Fr , Alcool ordinaire, Alcool 
Hhylique ; Ger, A ethylalkohol) 

Synonyms, ethylic alcohol, ethyl hydrate. 
Cnlig HO. Molecular weight, 46 Solubilities, 
miscible with water and ether in all proportions. 
A colourless, volatile, inflammable liquid of 
plca.saut odour ; it is obtained from gram, 
starch, or sugar by fermentation and subsequent 
distillation. It is principally used for preparing 
collodion {ivhich sec). 

Absolute Alcohol contains from 98 to 99 per 
cent, of pure alcohol, and is used for making 
collodion. 

Rectified spirit or spirits of wine contains 
10 ]ier cent, of water, and is known as 58 over- 
proof. The term “ proof spirit ” refers to an 
old test with gunpowder, winch was moistened 
with the spirit and then a light applied ; if the 
gmi powder fired the spirit was termed proof. 

Alcohol, Methyl or Methyhc (Fr., Alcool 
mSthylique ; Ger., M ethylalkohol, Holz- 
getst) 

Synonyms, wood alcohol, wood spirit, wood 
naphtha, methyl hydrate or hydroxide. CHj OH. 
Molecular weight, 32. Solubilities, miscible with 
water, alcohol, and ether in all proportions. A 
colourless, mobile liquid, prepared by the de- 
structive distillation of wood It is an excel- 
lent solvent for resins and pyroxylme, with 
which it gives a very tenacious film. 

Alcohol, Methylated (Fr., Alcool d&natur^ ; 
Ger., Brennsptritus) 

Synonyms, methylated spirit, denatured 
alcohol or spirit. Solubilities, miscible with 
water and ether in all proportions. It usually 
contains about 90 per cent, of aqueous ethyl 
alcohol with about 10 per cent, of methyl alcohol 
and i of j per cent, of mineral naphtha to render 
2 


it impotable. Industrial methylated spirit does 
not contain naphtha, and can only be obtained 
by special permit of the Inland Revenue under 
a heavy bond ; it may be used for nearly all 
photographic purposes instead of pure alcohol, 
except for printing-out collodion emulsions The 
admixture of methylated spirit with water turns 
it milky in consequence of the separation of the 
naphtha. 

In process work, alcohol plays an important 
part For making up collodion for the wet 
plate process, absolute alcohol of -805 sp. g. 
IS usually employed. Spirit of wine is used 
m the wet plate developer to overcome the 
repellent actions of the silver solution on 
the plate when the bath has become charged 
with alcohol through the frequent sensitising of 
plates. As the bath gets older the proportion 
of alcohol IS increased. Methylated .spirit is not 
generally employed on account of the presence 
in it of inmerEil naphtha, which is apt to give 
fog, scum, and other troubles, but mdustnal 
alcohol (wood spirit) may replace the pure 
spirit on the score of economy. In making up 
collodion emulsion only pure alcohol should be 
employed. Alcoholic solutions of dyes are 
largely used in colour sensitising, and m this 
case only pure alcohol should be used. Methyl- 
ated spirit IS used for drying off the fish-glue 
print after development. It is also employed for 
developing resinous images, for making up acid 
resist varnivsh, for diluting stopping-out varnish, 
and for cleaning off varnish coatings. In the 
aquatint process alcohol is used with resin to 
give the granular ground which is fonned on 
the plate for etching. vSimilarly, alcohol is used 
in certain bitumen processes, such as the Frey 
process, where the alcohol with the asphalt 
causes the film to reticulate — that is, to form a 
network. An alcoholic solution of bichromate 
is used for sensitising carbon tissue, the object 
being to promote quicker drying. 

ALCOHOLOMETER (Fr., Alcoolmdtic , ('.or., 
Alkoholometer) 

A hydrometer graduated so that the percentage 
of alcohol can be read off directly on the scale. 

ALDEHYDE (Fr., Aldehyde ordinauc ; Ger, 
Aldehyd) 

Synonyms, acetaldehyde, ethaldchyde, acetic 
aldehyde. CHj CHO. Molecular weight, 58. 
Solubilities, miscible m all proportions with 
water, alcohol, and ether. A colourless, hght, 
inflammable liquid, with pimgcnt smell, ob- 
tained by oxidising ethyl alcohol wath chromic 
acid. It was suggested by Lumi^e and 
Scyewetz as a substitute for the alkaline 
caustics and carbonates m developers, but it 
is rarely used. It forms, as does acetone {which 
see), compounds with the bisulphites, and its 
action in developers may be represented by the 
same equation. 

In process work, aldehyde as an impurity in 
alcohol is often the cause of foggy negatives m 
wet collodion and collodion emulsion. The 
aldehyde may be detected by adding a small 
quantity of a strong solution of silver nitrate 
to the alcohol and exposing the wTiole to light 
for some hours, when the liquid will gradually 
blacken if aldehyde is present. 
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ALETHOSCOPE (Fr., AUthoscope : Gcr , 
Alethoshop) 

An optical device invented by Signor Ponti, 
of Venice, and intended for the inspection of 
transparencies or ordinary photographic prints 
It consisted of a large single lens, suitably 
mounted, somewhat aher the manner of the 
modem lantemoscope or pantoscope used for 
viewing lantern slides. It was claimed that the 
cdethoscope showed single photographs with 
stereoscopic relief, but that is a theoretical 
impossibility, although it is possible to obtain 
a deceptive approximation to relief when looking 
with both eyes through a large convex lens at a 
single photograph, provided the lighting, model - 
Img, and perspective of the picture are good and 
natural ; but this effect is more due to imagina- 
tion and suggestion than anything else If a 
coloured picture is used the illusion is heightened 
According to Sir Howard Grubb, who investigated 
this effect as seen in the graphoscope, this is 
due to the lens being non-achromatic, so that 
it fringes everything with red on one side and 
with blue on the other. Thus the outline of, 
say, a red flower is a httle extended on one side 
to the right eye and on the other side to the 
left eye, which causes the two pictures seen by 
the respective eyes to be really dissimilar, in 
such a manner as to give the appearance of relief 
when combined, although not properly stereo- 
scopic. 

ALGRAPHY 

A process of hthographic printing from alu- 
minium plates, as a substitute for lithographic 
stone, patented by Joseph Scholz, of Mainz, 
Germany. Aluminium had previously been used 
for lithographic printing, but Scholz was the 
first to make it a commeraal process. His 
method chiefly relates to the preparation of the 
surface, phosphoric acid playing an important 
part in the process, 

ALIZARINE, ARTIFICIAL (Fr., Alizarine 
artipcielle , Ger., Alizarin hunstlich) 

Synonym, dioxyanthraqmnone o — A 
group of organic dye-stuffs obtained from 
anthracene. The only one of importance is 
alizarin S, the sodium-bisulphite compound, 
which has been occasionally used for sensitising 
plates for red. Its action is somewhat uncer- 
tain, and it has been entirely replaced by the 
isocyanines {which see). 

ALIZARINE. NATURAL (Fr., Alizarine 
naturelle : Ger., Alizarin naturlich) 

Synonyms, madder, rubia. The root of rubia 
tinctorum^ obtained from South Europe and the 
Orient, yields by extraction the colouring matter 
alizarine, which is used for making carbon 
tissue and in dyeing. 

ALKALI (Fr., A kali : Ger., Alkali) 

The direct opposite to an acid. A term by 
which the accelerator used in development is 
often known. An alkaline solution is one that 
will turn red litmus paper blue, or change the 
yellow colour of turmeric paper to brown. Most 
of the modem developers for dry plates are 
known as alkaline developers because of an 
alkali — ammonia, soda, etc. — bemg used as the 


accelerator. In 1862 a Mr. Leahy, of Dublin, 
found that hquor ammoniae assisted the pyro 
developer, but Major Russell, the inventor of 
the tannin process, had for some time been 
experimenting m the same direction, and in 
1862 published the first complete account of a 
workable system of alkaline development. Since 
then alkalis otlier than ammonia — namely, 
sodium and potassium carbonates — have come 
into wide use. Previous to 1862 ammonia was 
largely used in America, but not in the de- 
veloper itself , the plates were merely exposed 
to the fumes of ainmoma before the pyro was 
applied. 

ALKALIS, CAUSTIC 

I^otassium hydrate, sodium hydrate, and 
lithium hydrate are examples of the caustic 
alkalis, being often referred to, respectively, 
as caustic potash, caustic soda, and caustic 
hthia. Their caustic nature is easily demon- 
strated by the rapidity with which they will 
disintegrate the human skin. The carbonates 
are sometimes referred to as the “ mild " 
alkalis to distingmsh them from the hydrates 
or “ caustic " alkalis. Caustic soda is, as a 
rule, purer than caustic potash, but both have 
an action upon glass, and render grease soluble 
m w'ater [See also “Caustic.”) 

ALKALIS, CHEMICAL EQUIVALENCE OF 

All alkalis are not ahke in tlicir action as 
accelerators m developers, and one cannot be 
used in the place of anoUier indiscriminately. 
The table below, compiled by George E. 
Brown, is the most widely used for finding the 
eqiuvalcut values of the alkalis : — 



The ammonia solution (-880) should be weighed, 
not measured. To find weights of other alkalis 
equivalent to any particular compound, run the 
finger down the proper column until the figure i 
is reached. The figures 111 the same horizontal 
hne are the equivalent weights of the other alka- 
lis as denoted at the head of each column. 
Thus, I gr. of carbonate of soda (crystals) equals 
*280 grs. caustic soda or *608 grs. potassium car- 
bonate crystals. A rough and ready method, 
said to work well in practice when changing from 
one accelerator to another, is to consider that 
one drop of liquor ammoniae is equivalent in its 
action to 8 gr. of sodium carbonate or 5 grs. 
of potassium carbonate crystals. Dr. Mason 
gives the following comparative table : — 
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Potassium hydrate . . .112 grs. 

Sodium hydrate . . . 80 ,, 

Potassium carbonate . . 165 „ 

Sodium carbonate (anhydrous) 106 „ 

Sodium carbonate (crystals) . 286 „ 

Sodium bicarbonate . .168 „ 

{Sec also “ Accelerator.*') 


ALKALIMETER (Fr. Alcahmdtre ; Ger., 
yj Ikahmeter) 

An instrument for testing the amount of 
alkali present in a commercial sample which 
may have an admixture of impurities. It was 
invented by F. A II. Pescroizilles, of Dieppe, 
though some have claimed the discovery for 
Dr. Andrew lire, of Glasgow. It consists of a 
graduated glass tube divided into 100 degrees 



B. Burette Pattern 
Alkalimeter 


and furnished at one end with a dropping 
nozzle. The form recommended by Dr. Fara- 
day is shown at A, but many now prefer to use 
the more convenient burette pattern B, hav- 
ing a glass tap or pmchcock at its lower end. 
The tube of the alkalimeter is filled with dilute 
sulphuric acid, containing as much of the strong 
acid as w'ould suflice to neutrahse a given weight, 
say i(){) grs., of potassium carbonate or sodium 
carbonate. One hundred grains of the alkali 
to be tested is then dissolved in water, the 
solution being placed in a glass beaker or flask, 
and the acid solution is allowed to drop gradu- 
ally into it until the mixture is neutralised The 
purer the substance the more of the acid will 
be required. If the tube is emptied to, say, 
80 deg., the alkali is known to contaiu 20 per 
cent, of impurities. The point at which neutral- 
isation occurs used to be determined by means 
of litmus or turmeric, but more sensitive and 
easily recognisable indicators are now employed, 


the principal of these being methyl-orange and 
phenol-phthaleiu. A mixture of these two re- 
agents in alcoholic solution gives a pale yellow 
colour to a perfectly neutral liquid, which is 
instantly changed to pink by the least trace of 
acid, or to a deep red by a trace of alkali. Com- 
mercial potassium carbonates and sodium car- 
bonates frequently contain a certain proportion 
of the sulphate or chloride, silicates, etc., and 
since the value of the sample depends on the 
proportion of carbonate present it is obviously 
reqmsite to ascertain this. Impure com- 
mercial alkalis are, of course, scarcely suitable 
for photographic purposes, but the above 
method of testing is often useful. By usmg an 
alkaline solution of known strength instead of 
the acid solution, the strength of acids may be 
tc.sted ; or the strength of a solution of silver 
may be ascertained by charging the instrument 
with a standard solution of sodium chloride. 

ALKALINE FIXING BATH 

A “ hypo *' (hyposulphite of soda) flxing 
bath that is not in an acid condition. Fixing 
baths for prmtmg-out papers should always be 
distinctly alkaline, and as ordinary mixtures of 
hyposulphite of soda aud water are sometimes 
slightly acid, various methods of destroying the 
acidity have been recommended. A normal 
fixing bath may be rendered alkaline by adding 
sufiiaent liquor ammonia? until after stirring 
it smells faintly, or by adding .sodium carbonate 
or bicarbonate. A standard formula for an 
alkahne bath is : — 

Hyposulphite of soda 2 oz. 124 g. 

Washing soda . i »» 

Common salt . . -f ,, 16 ,, 

Water . . kS ,, 1,000 ccs 

At least one authority considers this too weak, 
and reduces the water to 12 oz. or 14 oz. Some 
advocate the use of \ oz. of sodium sulphite 
in place c^f the ^ oz of washing scicla It is 
not advisable to use this bath with any paper 
having a substratum tinted pink or mauve, as 
these colours, which are aniline dyes, would in 
almost every case be destroyed. 

ALLONGfe PAPER 

A rough-grained hand-made drawing paper, 
used by artists m crayon drawing for process 
reproduction. It has a very pleasing surfat'c 
gram, and may be used on the right or wrong 
side with diflerent results, the right side being 
the rougher and perhaps the better. This paper 
may be sensitised for printing a photographic 
image on to it as a guide to the artist. {See 
“ Sensitising.") 

ALLYL-SULPHOUREA, ALLYL-THIO- 
CARBAMIDE, AND ALLYL-THIO- 
UREA {See " Thiosiiiainme 

ALPHA PAPERS AND PLATES 

A particular make of chloro-bromide printing 
paper and transparency plate introduced in 1890 
and 1891 respectively by Ilford, Ltd. The plate 
or paper is printed by artificial light, and after- 
wards developed , the image may then, if desired, 
be toned in a toning bath, which gives a large 
variety of colours. 
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ALTOGRAVURE 

A process for the production of half-tone 
intaglio plates for power-press printing after the 
style of Rembrandt photogravure. 

ALTO-RELIEVO (Fr., Hau^ relief; Ger., 
Hochrelief) 

Derived from the Italia i term alto rtlievOy 
meaning high relief ; applied to sculptured, 
carved, or modelled ornaments and figures which 
stand out from their background by more than 
half their proportionate tluckness. The tenn is 
sometimes employed in processes m which relief 
is obtained by methods depending on the action 
of light, the results so produced being known as 
photo-reliefs. As a rule, however, these pro- 
cesses are not capable of yielding a great amount 
of relief. A low degree of relief is known as a 
basso-rehevo, or bas-relief {which see) ; while a 
medium amount is known as a mczzo-relievo. 

ALUM {l^r.^Alun; Ger., Alaun) 

This term comprises a large class of salts 
characterised by the formula 
(SO4), 2411.^0, 111 which M' and M"' are mona- 
tomic and triatomic metals. All the alums 
crystallise m octalicdra, but all do not contain 
alumina. The foUow’ing arc the principal alums 
used in photography : — 

Ammonia Alum (Fr , Alun d' ammoniaquc ; 
Ger., Ammomakalaun) 

(NIIJ.SO^ Al,(vSOJ, 2411,0. Molecular 
weight, oub. Solubilities, i m 8*5 water, inso- 
luble in alcohol and ether. 

Potash Alum (Fr., Alun de potassc ; Ger., 
Kalialaun) 

Synonym, aluminium and potassium sulphate. 
K2SO4, A4(S()^)3 24II2O, Molecular weight, 
948. Solubilities, I in 7-5 water, insoluble 111 
alcohol and ether. This *s the most generally 
used “ alum," and is met with in large octa- 
hedral clear crystals or a wdiite powder of pecu- 
liar astringent taste. It is used for a hardening 
and clearing bath and for making the "hypo ” 
and alum bromide toning bath. 

In process work, potash alum is used with dilute 
nitric acid for graining or matting the surface of 
zinc plates previous to coating them with the 
albumen-bichromate sensitising solutum The 
graining makes the coating hold better, and after 
the image has been mked and developed, the 
grained surface holds the dvampmg solution, which 
prevents the ink from spreading and soiling the 
whites when rolling up. 

Soda Alum (Fr., Alun de soude ; Ger., Natri- 
um alaun) 

Synonyms, sodium alum, sodium and alu- 
minium sulphate. Solubilities, i in 2*2 water , 
insoluble in alcohol and ether This is occa.sion- 
ally used in place of the ammonia or potash alum. 

Chrome Alum (Fr., Alun de chrome; Ger., 
Chromalaun) 

Synonym, chromium and potassium sulphate, 
K,SO^ Cr,(SOj3 2411,0. Molecular weight. 
916. Solubilities, I in 6*25 water, insoluble in 
alcohol and ether. This is in the form of rich 
violet coloured crystals, giving a dichroic solution 
that is reddish violet by transmitted, and green 
by reflected light, obtained as by-products 111 


the manufacture of alizarine, aniline violet, etc. 
Stolze suggested the addition of sufficient 
ammonia to chrome alum solution to give a per- 
manent precipitate after w’cll stirring and then 
filtering. Namias suggested the admixture of 
equal quantities of a 10 per cent, solution of 
ordinary and chrome alums, rendering the mix- 
ture alkaline with ammonia, boiling and filtering. 
Luini^re and Seyewetz have also confirmed the 
statement that alkaline chrome alum exerts a 
greater hardening effect. The maximum hard- 
ening effect is produced by 2 per cent, of the 
total dry gelatine employed. 

Chrome alum is used as an addition to emul- 
sions, and for this purpose it is general to render 
the solution distinctly alkaline with ammonia, 
filter, and then render neutral by the addition 
of glacial acetic or hydrobronuc acid It is also 
used in the fixing bath {which see) and combined 
bath {ivhich see). 

Lumidre and Seyewetz have pointed out that 
100 parts of gelatine are most hardened by 
o 64 parts of alumina, and the following table 
gives the quantities of the aluniiiiium compounds 
which toiitam tins quantity of alumina : — 

Potash alum . . .6 parts 

Ammonia alum . . • 5 ,, 

Aluminium sulphate . .4-2 ,, 

Aluminium chloride, anhydrous 1 f> ,, 
Aluminium nitrate. . • 4'5 ^ 

Below these quantities the full hardening effect 
IS not produced, whilst increase produces no 
greater hardness They hava* also pointed out 
that " alum " has the least hardening effeet, 
and IS extremely liable to fungoid grov\ th.s, 
so that It IS far better to use chrome alum in 
its place. 

In process work, chrome alum is used as a 
hardening agent for gelatine It is added some- 
times to fish-glue when the image has a tendency 
to wash away too freely Also it has been added 
to the nitric acid bath when etching enamel 
images on zinc, with the object of preventing 
the images from being softened. 

Iron Alum (Fr., Alun de fer ; Ger., Ammo- 
makeisenalaun) 

Synonyms, ammonia - iron - alum, auim 01110- 
femc-sulphate, ferric ammonium sulphate. 
(NHJavSO, Fc,(SOJ 3 24HaO Molecular weight, 
962 Solubilities, I in 2 water, insoluble in 
alcohol and ether This is in the form of large 
pale violet or amethyst octahedral cry.stals, which 
give a brown solution when dissolv^ed in tap 
water, due to the formation of basic iron salts. 
Used for making ferric oxalate {which see). 

ALUM BATHS 

These are used in both negative and print 
making. In negative work an alum bath was 
originally used for the purpose of hardening the 
film, but wuth most modern plates and modern 
improvements in w’orking such treatment is 
rarely necessary. It serves another purpose, 
however. If the bath is rendered acid, alum re- 
moves all development stain and improves the 
colour of the negative. A good formula is : — 

Common alum . . i oz. 58 g. 

Hydrochloric acid . i drin. 50 ccs. 

Water . . .20 oz. 1,000 „ 
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After a short rinsing from the developer, the 
plate should be immersed in this bath for two 
or three nnimles, then well washed for ten or 
fifteen minutes, and fixed as usual. The use 
of a good acid fixing bath renders the employ- 
ment of an acidified alum bath unnecessary, as 
It clears and hardens the film while fixing is pro- 
gressing. 

In the carbon and allied processes, in which 
a bichromate is used for sensitising, an alum bath 
IS employed after the print is developed. Its 
object IS twofold It hardens those parts of the 
film that may remain partially soluble, and also 
removes any yellow bichromate stain that may 
be left after development. The following is an 
excellent formula : — 

Alum . . . 1 oz. 55 g. 

Water . . .20 ,, 1,000 ccs. 

Hot water should be us(‘d for dissolving the 
alum, but the bath must not be used until it is 
quite cf)ld. 

ALUM TROUGH 

A glavSS-sided trough containing alum solution, 
and .sometimes used in the optical lantern 
between the light and the condenser in order to 
absorb the heat rays before they n ach the slide 
or other object to be projected Alum troughs 
are widely used for cinemalograpli films, and 
slides by the screen-plate ((’olour) proces.ses, as 
these are easily damaged b> heat Glycerine and 
other solutions have been advocated in place of 
a saturatc'd solution of alum, \\hile even plain 
water, circulating through pipes and a tank on 
the thermo-syphon principle, is sometimes 
employed 

ALUM-HYPO TONING 

A method of toning black-and-white prints 
on bromide and gaslight papers to a sepia colour, 
sometimes referred to as the “ boiling process " 
and as “ sulphur toning ” ; actually it is a sulphur 
toning process, but not the only one. The 
formula for the bath is : — 

Sodium hyposulphite 2^ oz. i- 5 K. 

Powdered alum . | -5 „ 

Granulated sugar . | 25 ,, 

Boiling water to . ju ,, 1,000 ccs. 

Dissolve the “ hypo ” in the water first, add the 
alum slowly, and next the sugar, although this 
may be omitted if desired. When all is dissolved 
the solution should be milk nliite and a sediment 
should form at the bottom of the bottle, but it 
should not be filtered The bath .should be 
heated two or three times to about 120° F. 
(nearly 49° C.), allowing to cool in between ; 
tlus “ ripening ” is necessary because were it 
omitted the newly-made bath would not work 
well, and would bleach the prints. The older 
and more used the bath is (it may be used over 
and over again) the more evenly it works, and 
the richer the tones. W'hen possible, one part of 
an old bath should be added to four parts of the 
new bath. Another method of ripening the bath 
IS to tear up some old prints and place in the 
solution previous to heating ; still another is to 
add 5 grs. of silver nitrate to each ounce of tlie 
bath, this tending to give a purplish-brown tone. 
The fixed black-and-^^hltc prints to be toned 


should be placed in the bath when this is cold, 
and the whole then wanned, keeping the prints 
on the move. The time of toning will vary 
according to the kind ot paper and developer, 
age of print, and temperature of solution. The 
quickest results are obtained by raising the 
temperature as high as the picture will stand, 
generally about 100° F. (nearly 38® C ), but the 
best tones are those obtained at about 85° F. 
(between 29° and 30® C.), the average time being 
fifteen minutes. The bath may be used cold, 
in which case toning may take as long as two 
or three days Prints developed with amidol 
appear to tone the quickest, and those toned 
with hydroquinone the slowest. When the 
prints reach the desired tone they are allowed to 
remain in the solution until it is tepid, or cold, 
and then well washed. 

Another method of toning wuth this bath is 
to harden the prints first of all in a solution of 
alum (alum 1 oz. , w'ater 30 oz ), or a portion of 
the cold toning bath, and then place in the alum- 
hypo bath made hot, and, after toning, in the 
alum-aud-water solution again, finally w’ ashing 
The object of the alum baths is to prevent 
blisters, whuh would in all probability occur if 
the prints were put direct into the hot toning 
bath, and thence into cold water for washing. 
The use of the extra alum baths is obviated by 
warming the toner containing the prints. Rich 
and good tones depend upon the print having 
been properly developed, and upon the ripeness 
ol the bath. If the toned prints are washed for 
about one hour they may be considered quite 
permanent, the image consisting ot silver sul- 
phide. 

The alum-hypo bath may also be used for 
toning P C) P prints The prints must first be 
washed, fixed in an ordinary “hypo” bath, next 
placed in a cold alum-hypo bath, where they tone 
to a good purple-browm colour, and then w ashed 
well. P.O P. prints to undergo this treatment 
.should be over- printed, since they reduce con- 
.siderably m toning. 

ALUMINIUM, OR ALUMINUM (Fr. and 
Ger., Alionimum) 

Al. Atomic w’eight, 27. A very light, sil- 
very-white metal, obtained by eleclrolv.sis from 
aluminium chloride. It is principally used for 
the construction of light cameras and for lens 
fittings, but difficulties in w^orking it and its .soft- 
ness led to the introduction of a harder alloy 
of aluminium and magnesium, called magnaliuni. 
Aluminium is used in some flashlight powders, 
and in algraphy {which see). “ Aluminum ” is 
now the accepted American spelling. 

Aluminium plates are now^ largely used for 
lithography as a substitute for lithographic 
stone. {See “Algraphy.”) 

In process work, aluminium has been u.sed for 
relief etching, but is not commercially in vogue. 
Nitric acid has little action on it, but hydro- 
chloric acid attacks it more readily. Phos- 
phoric and fluo-silicic acids are active mordants, 
but not convenient to use. Percliloride of iron 
has a strong action upon it , a solution of common 
salt wall also attack it freely. Aluminium is 
largely used for the screen and plate holders of 
process cameras, as it is not readily acted on 
by the silver nitrate solution. 
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ALUMINIUM CHLORIDE (Fr., Chlomyr 
d'alwnine ; Ger., Chlor aluminium) 

AljClg 12 II2O. Atomic weight, 483. Soluble 
in water, alcohol, and ether. It is a yellowish- 
white granular crystalline powder which (very 
rarely) is used in the gold and platinum toning 
baths. It IS extremely deliquescent, and must 
be kept in well-stoppered bottles. 

ALUMINIUM FLASHLIGHT 

Aluimnium bronze powder, also known as 
“ silver bronze,” may be used in place of, or in 
conjunction vntli, magnesium for flashlight work. 
It IS cheaper than magnesium, bums under cer- 
tain conditions with less smoke, but it is not 
quite so actinic. The first experiments with 
this metal appear to have been carried out by 
Dr. Piflard, ol New York, 111 1888 Dr. Mietlie 
has found that fine aluminium bronze powder 
(5 to 10 per cent, of aluminium and 90 to 95 
per cent, of copper) bums almost completely 111 
the flame of a Bunsen burner Aluiiimiuin, how- 
ever, IS better, even if more dangerous, when 
mixed wnth potassium chlorate, in which fomi it 
becomes an explosive mixture, and must be 
treated as such . that is to say, the mixture 
must have a light applied to it, and not be blown 
through a flame. The potassium chlorate 
intended for mixing with the alimiinium bronze 
powder should be quite free from the deliques- 
cent potassium chloride, because if this is prc.sent 
the chlorate will tend to be moist. The chlorate 
should be well dried, and powdered sufficiently 
finely as to pass through a sieve of eighty meshes 
to the inch. The aluminium and the chlorate 
must not be mixed together in a mortar, but 
with a feather or a flat blade on a sheet of paper 
A suitalile formula is : — 

Aluminium . . . i part 

Potassium chlorate . . 2j part.'. 

For more rapid flashes, antimony sulphide should 
be added, the formula being : — 


Antimony sulphide . 

3 

parts. 

Aluminium 

5 

Potassium chlorate . 

. 15 


Another formula is : — 

Aluminium 

. 20 

parts. 

Lycopodium 

5 

Ammonia nitrate 

I 

part. 


All these imxtures are explosive and dangerous, 
and proper precautions should be observed, 
as directed under the heading “ Flashlight 
Mixtures,” where a formula for aluminium 
in conjunction wnth magnesium will be 
found. 

A flashlight mixture, patented in 1904 by Dr. 
G. Krebs, gives very little smoke and consists 
of aluminium 2 parts, magnesium 2 parts, and 
chrome alum 10 parts. A “ time ” powder, also 
due to Dr. Krebs, contains aluminium 20 parts, 
magnesium 80 parts, chrome alum or copper 
sulphate 100 parts, lime oxide, carbonate, or 
glass 20 parts. Aluminium cartridges, to con- 
tain a flash mixture and bum with it, have 
lately been made, the metal case being of from 
■I to *3 mm. thickness. 

Alumimim leaf burned in oxygen gives a very 


powerful light. The method is to place a few 
leaves of aluminium m a dry bottle containing 
ox3"gen gas, and on applying a lighted taper to 
the top leaf the contents of the bottle bum with 
a flash which, for actinic power and general 
brightness, is said to exceed anything obtainable 
wntli an equal amount of magnesium. 

ALUMINIUM POTASSIUM SULPHATE 

{See “Alum.”) 

ALUMINIUM SULPHATE (Fr , Sulfaic d'alu- 
minc ; Ger , Aluniiniumsulfal) 

i8HaO. Molecular weight, 166. 
Solubility, I in 2 water White crystals with 
sweet, astringent taste, obtained by dissolving 
aluminum hydrate in sulphuric acid It has 
been suggested as a liardcumg agent, but has 
found very little use 

ALUMINIUM SULPHOCYANIDE (Fr , .SnZ/o 
cyayiure cV aluminc ; (ler., Alumimuni 
rhodanid) 

Synonym, aluminium sulpliocyanate or 
rhodanide Al.j{CNS)rt. INToh^cular weight, 402 
A yellowish pow’der occasionally used as a 
preliminary bath for self-tonmg ]ia])ers. It is 
extremely deliquescent, and must be kept m well- 
stoppered bottles. 

ALUMINOGRAPHY (.S>^ “Algraphy”) 

AMACRATIC 

A term relating to photographic lenses and 
implying that the chemical rays of light are 
united into one focus. “ Amasthenic” is a term 
with the same meaning. 

AMASTHENIC {See “ Aniacratic ”) 

AMATEUR PHOTOGRAPHER 

One who practises photography as a pastime, 
and not as a profession. In photography the 
question of who is and who is not an amateur is 
a difficult one to decide. So-callcel amateurs do 
not hesitate to accept a little payment for their 
prints “ just to cover the cost of materials,” 
while others win prizes in cash coni])etitions, or 
sell prints to periodicals. It is maintained in 
many quarters that the acceptance of money 
by an amateur for his work places him in the 
professional category The consensus of opinion, 
however, is that a photographer who does not 
advertise, invite custom, or rely upon the art as 
a livelihood, is an amateur. The old controversy 
and jealousy between amateurs and professionals 
has, at any rate m Cireat Britain, faded away 
to extinction, and the two classes of photo- 
graphers understand more clearly that their 
interests are parallel and do not clash, and 
that photographic progress has need of them 
both, 

AMBER (Fr., Amhre jaune ; Ger., Bernstein) 
A fossil, yellow and translucent resin used 
occasionally in varnishes, for whic h purposes it 
must first be fused. 

Fused amber . . 3 oz. 150 g. 

Chloroform to . . 20 ,, 1,000 ccs. 

When dissolved, filter and use cold. 
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Another formula is that known as Brannt*s, 
namely : — 


Fused amber 

4 oz. 

400 g. 

Sandarac 

6 „ 

600 ,, 

Elemi .... 

I » 

100 ,, 

Methylated spirit (90 ^^) . 

12 „ 

1,000 CCS. 

When dissolved add — 
Camphor 

i oz. 

I2i g- 


AMBROTYPES 

The American name for wet collodion positives 
upon glass or “ tin ” (thin plates of enamelled 
iron or steel). Those upon glUvSs are some- 
times said to be by the “ alabastrine process " 
{which see) ; those upon “ tin ” are called “ tin- 
types ” or “ ferrotypes." Ambrotypes are pro- 
duced by the “ finished while you wait " process 
formerly so extensively practised by itinerant 
photographers, but now practically superseded 
Full particulars will be found under the heading 
“ Ferrotype Process." 

AMIDINE (Fr., Amtdon ; Oer., Amidin) 

Synonyms, amadine, amylum An amyl- 
aceous substance identical in chemical composi- 
tion with cellulose, and found in many cereals 
and vegetables. It is practically equivalent to 
starch. It forms the translucent jelly or paste 
obtained when boiling water is poured on ordinary 
starch, so extensively used as a pliotographu 
mountant. 

AMIDO-ACETIC ACID (Fr., Glycocoll ; Ger., 
Amuloessigsduref Glykokoll) 

Synonyms, glycocoll, amido-glycollic acid, 
ammo-acetic acid, glycocine, sugar of gelatine. 
NH, CH3 coon. Molecular weight, 75. Solu- 
ble in water. White crystals, formed by re- 
placing one of the hydrogen atoms of ammonia 
by the acetic acid. It possesses both acid and 
basic properties, and the sodium salt Nil, CII^ 
COONa was introduced (1902) under the name 
of Ptnakolsalz N by Meister, Luaus and Brun- 
mg as a substitute for the alkalis in developers 
but on account of its high price did not replac 
them in practice. 

Amido-acetic acid is called sugar of gelatine 
on account of its sweet taste, auci from its being 
a product of the decomposition of gelatine by 
acids or alkalis. It is sometimes termed glyciii, 
but must not be confused with the developer of 
tliat name {which see), this being a phenol de- 
rivative of it, having the formula CJH4OII Nil 
(CHjCOOH). 

AMIDO-BENZINE {See "Aniline.") 

AMIDO-CARBOXYLIC ACIDS {See "Carb- 
oxylic Acids ") 

AMIDO-GLYCOLLIC ACID {See "Amido- 
acetic Acid.”) 


line powder, which keeps well in a dry state but 
in solution rapidly loses its developing powers. 
The dry amidol is therefore best added to the 
solution immediately before u.se. It forms a 
developer when mixed with a solution of sodium 
sulphite, no alkali being needed, and it works 
very rapidly, the detail appearing almost imme- 
diately the developer is applied to the plate. 
This sudden appearance is apt to deceive those 
unacquainted with it, but the negative must not 
be taken from the developer until it has attained 
the required density. It has been stated that 
amidol will develop when in an acid condition, 
and appropriate formulae have been published, 
but it IS better to regard amidol as an alkaline 
developer, because, even if it does work when 
slightly acid, it works better when slightly 
alkaline. The addition of acetone sulphite m 
quantity equal to that of the amidol preserves 
the developer for a considerable time, but acts 
as a restrainer , other preservatives have been 
advocated, but it is better to add the dry amidol 
when required for use. A normal developer 
consists of : — 

Sodium sulphite . Tkio grs. 60 g. 

Amidol . . . 40-60 ,, 4-6 ,, 

Water to . . . 20 oz. i ,000 ccs. 


The mixed developer will keep well for four or 
five days. It should be made up with a new 
solution of fresh and pure sulphite. It is usual 
to make up a .stock solution of sodium sulphite 
and to add 2 to 3 grs of dry amidol to each 
ounce of solution. 

Fotassium bromide has but little restraining 
effect in an amidol developer, except when used 
in large quantities, but when added in small 
quantities it has a clearing effect. In cases of 
over-exposure, about 15 drops of a 10 per cent, 
solution of potassium bromide may be added 
for every ounce of developing solution. Acetic, 
citric, and tartaric acids have been recommended 
as restrauicrs and sodium hyposulphite (" hypo ”) 
as an accelerator, but with the latter tlie image 
lo.ses density beyond a certain point. Two- and 
three - solution amidol developers are rarely 
resorted to, as they have but little advantage 
over the one-solution, which is in wide use, par- 
ticularly for bromide paper, for which most 
paper-makers give a special formula. The two- 
solution form IS not given here because it is of 
doubtful value. 

Amidol has the property of staining the 
finger-nails. Sometimes it stains bromide prints 
a rosy pink colour, which may be removed by 
the use of eau-de-javelle followed by citric acid. 

Another formula with bromide, and specially 
recommended by Abney for the development of 
" instantaneously " exposed plates, is : — 


Amidol . 
Sodium sulphite 
Potass, bromide 
Water to 


. 5 grs. 5 g. 

. 40 „ 40 „ 

. I M I M 

. 2 oz. 1,000 CCS. 


AMIDO-PHENOL ( 5 ^e "Amidol.”) 

AMIDOL, OR DIAMIDOPHENOL (Fr. and 
Ger., Amidol) 

A developer having the formula Cell, 
0H(NH2)2 ,and introduced m the year 1892. It 
is sold m the form of a white or greyish crystal- 


This solution will keep for a few days, but is 
most energetic when fresh. 

Another form of a oiie-solution amidol de- 
veloper is that known as Balagny’s acid-amidol, 
w'hich has found great favour upon ^e 
Continent, both for negatives and bromide 
paper. 
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One of its advantages is its slowness. The 
original formula is : — 


Water . 

Amidol 

Sodium sulphite 
crystals 

Potassium bromide 
solution (10 %) . 

Sodium bisulphite 
solution 


lOj OZ. 300 CCS. 

30 grs. 2 g. 

120 „ 8 „ 

170 mins. 10 CCS. 
340 „ 20 „ 


The bisulphite solution is a commercial article. 
A substitute can be made by preparing a satu- 
rated solubon of the comnieraal bisulphite and 
then adding i drm of strong sulphuric acid to 
each ^ pint. Many similar acid-aniidol mixtures 
have been advocated. 

It has been frequently stated that amidol- 
developed negatives and prints should not be 
fixed in an acid fixing bath, because of its 
causing fogging or further development during 
fixation, but T. H. Grecnhall says that there is 
nothing to be feared in this respect when usmg 
bromide paper. An old acid fixing bath heavily 
charged with amidol and sulphite gave stronger 
prints thau plain “ hypo,” due to the fact 
that plain “ hypo ” had a slight reducing 
action, and not to any defect in the acid 
fixer, which was absolutely necessary for some 
papers. 

Some photographers find that amidol has an 
effect upon the skin resembling that of metol, 
but not so intense. 


•880 solution varying in specific gravity from 
that to *904, or from 35*8 to 26-9 NH, per cent, 
volume. It is this variation that makes it 
unreliable as an accelerator in development ; 
hence the necessity of using it fresh or keeping it 
in a gas-tight bottle and in the cool. 

In process work, ammonia is not largely used. 
It is added to the albumen bichromate solution 
and also to the fish-glue solution to neutralise 
acidity, and increase the keeping qualities. A 
few drops added to the developing water makes 
the albumen bichromate image develop more 
quickly. A dilute solution of ammonia with 
whiting is used for cleaning copper, to free the 
surface from grease. Perchloride of iron solution 
for etching, especially for photogravure, is often 
neutralised by the addition of ammonia. Added 
to copper sulphate until a bright blue solution is 
formed, ammonia makes a bath for coating zinc 
with a film of copper without the use of au elec- 
tric battery. 

AMMONIA FUMING 

Years ago, when most photographers, both 
professional and amateur, prepared their own 
plain salted and albumenised papers, it w’as 
customary to expose these to the fumes of 
ammonia in a box. The ammonia, uniting with 
the free silver nitrate in the paper, gave greater 
sensitiveness and richer prints. It has now 
fallen into almost entire disuse, but it formerly 
found favour owing to the brilliance imparted 
to the prints so treated. 


AMMONIA (Fr., Ammontaque : Ger., Ammo 
mah, Ammontakwasser, Salmtakgeist) 

A volatile, pungent gas, which for photographic 
and many other purposes is used m the form of 
a watery solution (NHjOU) ; formerly known 
as “ spirit of hartshorn ” The strongest solu- 
tion, and that mostly used, is of *880 sp. g., 
contams 35 per cent of the gas NHj, and is 
commonly knowm as “ ammoma 880 ” or liq. 
ammon. fort.” “ Liqmd ammonia ” is the 
incorrect, popular fonu of the term “ liquor 
ammoniae.” A weaker liquor, kept by most 
chemists, one-third the strength of the *880 
solution, IS rarely used in photography. Ammo- 
nia has many uses in photography, the prinapal 
being as an accelerator in the pyro developer, 
for blackening the mercury-bleached image in 
intensification, in emulsion-making, and as an 
addition to the bichromate bath for sensitising 
carbon tissue. Liquor ammomae should be kept 
in a glass-stoppered bottle, as it loses its 
strength rapidly if exposed to the air, and cork 
stoppers very soon deteriorate. The fumes of 
ammoma are extremely irritating to the eyes, 
throat, and nose, and particular care should be 
taken w'hen opening bottles of it in hot weather, 
or when the bottles have been left on a warm shelf, 
as the liquid may spurt out and cause serious 
damage. Bottles containing liquor ammonia; 
should be kept m a cool place, as heat develops 
great pressure, which may blow' out the stopper 
or burst the bottle. 

A. Haddon states that experiments show 
that ammonia expands on dilution with water 
about 18 per cent., and points out how very un- 
reliable and varying is a solution of ammoma 
in hot weather, freshly bought samples of the 


AMMONIA METER 

A small glass bulb, devised by Haddon and 
Grundy, winch floated at exact balance in a 2 9 
per cent, solution of ammoma of a certain 
temperature, thus enabling the strength to be 
determined without analysis. It has also been 
known as a ‘‘ specific gravity ball.” 

AMMONIA-IRON-ALUM {See “ Alum.”) 

AMMONIA, ROCK {See ” Ammonium Car- 
bonate.”) 

AMMONIO-CITRATE OF IRON {See 

“Ferric Ammonio-citrate.”) 

AMMONIO-NITRATE PROCESS {See 

“ Kmulsion.”) 

AMMONIO-OXALATE OF IRON {See 

“ Ferric Ammonio-oxalate.”) 

AMMONIUM {See “Ammonia.”) 

AMMONIUM ALUMINIUM SULPHATE 

{See “Alum.”) 

AMMONIUM BICHROMATE (Fr., Bichro- 
mate d* ammontaque ; Ger., Ammomum- 
dichromat ; Saures chromsaures ammon) 
(NH4)^Cr3 0 y. Molecular weight, 252. Solu- 
bilities, I m 4 water, soluble m alcohol ; known 
also as ammonium dichromate. Orange crystals, 
obtained by neutralising chromic acid with 
ammoma. It is sometimes used for sensitising 
carbon tissue, gum bichromate, and in some 
photo-mechanic^ processes, as it has a stronger 
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sensitising power, and is more soluble than the 
potassium salt, and in carbon printing gives 
richer pictures. 

In process work, ammonium bichromate is 
largely used as a sensitiser with fish-glue for 
printing half-tone images on zme and copper. 
It IS believed to be a better sensitiser than 
otassium bichromate in this respect, the latter 
eing chiefly used with albumen for the line 
process. It gives a more sensitive solution with 
fish-glue, the solution keeps better, and develops 
more freely. Ammonium bichromate is said to 
be more than twice as sensitive to light as 
potassium bichromate. 

AMMONIUM BROMIDE (Fr., Bromure 
d' ammonium ; Ger., Bromammontum) 
NH^Br. Molecular weight, 98. Solubilities, 
I in 1*4 water, i m 31 absolute alcohol. A white, 
crystalline, slightly hygroscopic powder, with 
pungent saline taste, obtained by neutralising 
hydrobromic acid with ammonia, evaporating 
the solution and crystallising. It is sometimes 
used as a restrainer in place of the potassium 
salt, but must not be u.sed with the caustic 
alkalis or carbonates, as ammonia is set free, 
which may give rise to fog. Its principal use 
IS in emulsion making. If the salt has become 
damp by absorption of aqueous vapour, it may 
be dried in an oven without injury. 

AMMONIUM CARBONATE (Fr , Car- 
bonate d' ammomaque; Ger., Kohlensaures 
ammon, Ammoniumkarbonat) 

Synonyms, hartshorn, rock ammonia 
(NHJHCO, (NHJNIi, CO,. Molecular weight, 
157. Solubility, I m 4 water. Keep m well- 
stoppered bottle, and before use scrape off any 
adherent white powder. White, hard, translu- 
cent, striated masses, obtained by heating 
ammonia salts and chalk. It is used in place ot 
liquor ammomac in some developers. Hot water 
must not be used to dissolve it. 

AMMONIUM CHLORIDE (Fr., Chlorure 
d' ammoniaque ; C^er., Chlor ammonium) 
Synonyms, sal-ammoniac, muriate or hydro- 
chlorate of ammonia. NH4C1. Molecular weight, 
53*5. Solubihbes, i in 3 water, i in 8 alcohol. A 
wlnte, crystalline powder, or tough, transparent, 
fibrous masses, the latter usually known as sal- 
ammoniac. The pure powdered salt is apt to 
attract aqueous vapour from the air, whilst sal- 
ammoniac remains dry. It is chiefly used for 
salting albumeniscd paper and also in preparing 
chloride emulsions. 

AMMONIUM CITRATE (Fr., Citrate 
d' ammoniaque ; Ger., Ammoniumcitrat) 
(iSrH4)5CoHB07. Molecular w^eight, 243 Solu- 
bility, I in 0*5 water, soluble in alcohol. This 
salt IS so deliquescent and so easy to make that 
the user should prepare it himself : — 

Citric acid . . i oz. 100 g. 

Distilled water . 2 ,, 200 ccs. 

When dissolved add — 

Liq.ammoniae -880, (about) 250 inms. 50 ccs. 

The ammonia should be cautiously added, and 
the solution tested for neutrality with litmus 


paper. When neutral, make the total bulk up 
to 10 oz. or 1,000 CCS. with distilled water, 
which practically gives a 10 per cent, solution. 
It is used as a restrainer with the pyro developer 
in the proportion 5 to 10 grs. per ounce. 

AMMONIUM FLUORIDE (Fr , Fluorure 
d* ammonium ; Ger., Fluorammon) 

NH4F. Molecular weight, 36. Soluble m water 
and alcohol. This is in the form of small, deliques- 
cent, colourless, flat crystals, and it is used for 
etching glass and stripping negatives. As it 
attacks glass, it must be kept in indiarubber or 
wax-lined bottles. 

AMMONIUM HYDRATE 

A very seldom used synonym for liquor 
aramomse, NHjHO. 

AMMONIUM HYDROSULPHIDE {See 
“Ammonium Sulphydrate.") 

AMMONIUM HYPOSULPHITE (Fr , Hypo- 
sulphite d' ammomaque , Ger., Ammonthio- 
sulfat) 

Synonym, ammonium thiosulphate. (NII4), 
SaOji. Molecular weight, 148 Very soluble m 
w'ater. It occurs in colourlc.ss crystals, or can 
be readily made in solution, as follow's : — 

Sodium hyposulphite . 3 oz. 248 g. 

Ammonium chloride . 2:J- ,, „ 

Distilled water to . 20 ,, 1,000 ccs. 

It was suggested first in 1888 by John Spiller 
as a substitute for the sodium salt, on account 
of its greater solubility, and therefore of the 
greater ease with which it can be washed out of 
prints and negatives. It has recently been 
patented as a fixing salt. Lumidre and Seyewetz 
point out that fixation is only quicker when the 
proportion of thiosulphate is less than 40 piT 
cent., and if the proportion of chloride is only 
sufficient to convert one-fourth of the sodium 
salt, and further that the use of this salt must be 
regarded with suspicion on account of the rapid 
decomposition of the silver salts formed if the 
subsequent washing is not very rapid. 

AMMONIUM IODIDE (Fr., lodure d’ammj- 
ntuni ; Ger., lodammon) 

NH4I. Molecular weight, 145. Solubilities, 
I in 0*6 water, i in 9 alcohol, slightly soluble m 
ether. It is a white to ycllownsh-white hygro- 
scopic crystalhne powder, which is very unstable, 
readily giving off iodine, which may be dissolved 
out by ether. It is occasionally used lu 
making iodised collodion and negative gelatine 
emulsions. 

In process worh, ammonium iodide is a con- 
stituent in most iodising formulie. 

AMMONIUM MOLYBDATE (Fr., Molybdate 
d* ammomaque , Ger , Molyhdansaurcs 
ammonium) 

(NH4)bMo70a44ll20. Molecular weight, 1,236. 
Soluble in water. It is 111 the form of large 
colourless or slightly greenish crystals, readily 
decomposed by heat. It has been suggested as 
an ingredient in printing out emulsions m order 
to obtain greater contrast. 
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AMMONIUM NITRATE (Fr., Azotate 
d*ammomum; Ger., Salpeiersaures ammon) 

Nli^NO,. Molecular weight, 80. Solubilities, 
I in 0*5 water, i in 2*25 alcohol. These colour- 
less, long, rhombic cr^^stals are obtained by 
neutrahsmg ammonia or ammonium carbonate 
with mtric acid. It has been suggested as a 
{substitute for the potassium salt in flashlight 
mixtures {which see), though its hygroscopic 
nature is somewhat against it. It is also formed 
in emulsion making by double decomposition 
between ammonium bromide and silver nitrate, 
and is removed in washing. It is deliquescent, 
and should be kept m well-stoppered bottles. 

AMMONIUM OXALATE (Fr., Oxalate 
d' ammomaque , Ger, Ammonoxalat) 

(NH*)yC„ 0 * 11 , 0 . Molecular weight, 142. 
Solubilities, I in 25 water It is in the form of 
colourless crystals, obtained by neutralising 
oxalic acid with ammonia, and it is used to pre- 
pare ferric ammonio-oxalate. 

AMMONIUM PERSULPHATE (Fr., Per- 
sulfate d' ammomaque : Ger, JJchcrschive- 
f eh (Hires ammonium) 

(NH*), SjOj. Molecular weight, 228. Solu- 
bility, I in 2*5 water. It takes the form of 
colourless crystals, which are obtained by electro- 
lysis. It IS principally used as a reducer, and is 
especially valuable in that it reduces the high 
lights more than the shadows. The following 
formula may be used : — 

Ammonium persulphate 480 grs, 50 g 

Distilled water to 20 oz. 1,000 ccs. 

The negative should be immersed in this until the 
reduction is nearly complete, and then rapidly 
washed. A stop bath of sodium sulphite (5 per 
cent, solution) is sometimes recommended, but it 
occasionally gives rise to stains, and it is better 
to use water only. The chemical action which 
takes place is supposed to be — 

Ag + (NH*), S, 0 « - (NH J, SO* -f Ag,SO* 

Silver Persulphate Ammoaium Silver 

sulphate sulphate 

The silver sulphate chssolves m water. Namias 
states that a solution of persulphate acidified 
with nitric acid acts like the ordinary “ hypo ” 
and fern cyanide reducer. 

The adthtion of 0*5 to i per cent to the normal 
platmotype developer shortens the scale of 
gradation, and is tiius useful for over-exposed 
prints. 

H. W. Bennett has made a .special study of 
ammonium persulphate as a reducer, and his 
special formula will be found under the heading, 
“ Bennett’s Reducer.” The addition of ammo- 
nium sulphocyanide has been recommended, this 
causing the persulphate reducer to act in the 
opposite way — namely, to clear the shadows 
first after the manner of the fcrricyanide and 
“hypo” reducer, which makes it particularly 
suitable for negatives of line subjects. The 
formula for the persulphate reducer often re- 
ferred to as “ Buddy’s reducer” is: water i 02., 
ammonium persulphate 25 grs., and ammonium 
sulphocyanide (10 per cent, solution) 120 minims. 
Namias advocates a 5 per cent, solution of per- 
sulphate made acid with i per cent, of sul- 
phuric acid for developing over-exposed carbon 


prints. Ammonium persulphate has also been 
.suggested as a “ hypo ” ehminator, stain 
remover, and as an addition to the oxalate 
developer for platinotypes ; -J to i per cent added 
to the normal oxalate developer shortens the scale 
of gradation and saves over-exposed prints. 

AMMONIUM PHOSPHATE (Fr , Phosphate 
d' ammonium ; Ger, Ammonphosphat, 

Pho'iphorsdures ammomah) 

Synonyms, hydrogen diammoniimi phosphate, 
diamnionium orthophosphate, dibasic phosphate 
of ammonia. (NH4)j|HP04. Molecular weight, 
132 Solubibty, I in 4 water. Sometimes used 
in emulsion making and in toning, but infre- 
quently , its chief use is in fireproofing fabrics. 
It is obtained on drying the normal, or neutral 
ammonium phosphate (NH4)8P04 The latter 
IS made by mixing pho.sphoric acid and ammonia 
111 concentrated solution , on cooling, the normal 
salt cry.stalliscs out in short prismatic needles 

AMMONIUM AND POTASSIUM CHRO- 
MATE {Fr , Chromate d’ ammonium et 
potasse ; Ger., Kahammomumchroniat) 
NH*KCrO*H.^C) Molecular weight, 191 v^cihi- 
ble 111 w’ater. The pure salt occurs in bright, 
yellow crystals, but is rarely used exce])t m the 
form of a solution w'hich is made by adding 
ammonia to potassium bichromate solution. It 
has been suggested as an improved sems.tiser 
feir carbon printing, etc., but it frequently makes 
the tissue horny anel retienilatcd. 

In process work, when making up this bichro- 
mate sensitising solution for carbon printing, 
collotype, photo-lithography, and zinc printing, 
it is usual to add licpior ammonia* drop by drop 
imtil the .sedution turns a hght lemon yellow, 
and distinctly smells of ammonia This forms 
the demble chromate of potassium and ammo- 
nium. 

AMMONIUM SULPHIDE ( Fr., Sulfure 
d' ammonium ; Ger., Schwefel-ammonnim) 
A yellowish solution, formula (NIl4)2S, having 
.1 most objectionable smell ; known also as sul- 
pliuret of ammoma. It is widely insed lor toning 
bromides to a brown colour after bleaching, also 
for toning P.O.P. Its evil odour and bad-keepiug 
qualities are reasons why some prefer to make 
it as required, according to the following method : 
A. Sodium sulphide, \ oz. ; water, 2 \ oz. B. 
Ammonium sulphate, 24 grs. ; water, 2| oz. Mix 
A and B, and use at once or any time within 
ten or twelve weeks ; in this form its odour is 
not so bad. Ammonium sulphide should not 
be kept m the same room as sensitive plates and 
papers, as the vapour acts injuriously upon them. 

In process work, ammomum sulphide has been 
extensively used for blackening wet plate nega- 
uves after lead or copper intensification, but is 
now being largely superseded by sodium sulphide, 

AMMONIUM SULPHOCYANIDE (Fr., Sulfo- 
cyanure d* ammonium; Ger., Rhodan- 
ammonium) 

Synonyms, sulphocyanate, thiocyanate, or 
rhodanide of ammonia. NH4CNS. Molecular 
weight, 76. Solubilities, i in o*6 water, very 
soluble in alcohol. It is very hygroscopic, and 
should be kept well stoppered. It t^es the 
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form of colourless crystals, obtained from carbon 
fbsulpliicle, strong alcohol, and liquor ammonia?. 
It IS used in toning printmg-out papers. {See 
“ Potassium Sulphocyanide.") 

A 5 per cent solution of the sulphocyanide 
will dissolve gelatine in the cold, and it has 
therefore been used to develop over-exposed 
carbon prints 

Owing to the highly deliquescent properties 
of this salt, it is a common practice to make it 
up into a nominal 10 per cent, solution as soon 
as possilile after buying i oz of the salt should 
be dissolved m 2 oz or 3 oz of v/ater, and then 
made up to a total bulk of 9 oz Ten drops of 
this stock .solution will then contain i gr, so 
that any toning formula may be made up from 
it with less trouble than by weighing the damp 
solid. Two dmis (120 drops) contain 12 grs , 
which is a good average quantity to mix with 
I gr. of gold chloride and 8 oz of water. 

AMMONIUM SULPHYDRATE {Vr , Suiphy- 
dratc d’ ammontaque ; Ger., Schwefelam- 
mon) 

Synonyms, ammonium hydrosulphide, ammo- 
nium sulphide. NH^HS Molecular weight, 50. 
Soluble in water. The pure salt occurs m 
colourless, crystalline ma.sses, which rapidly turn 
yellow on expo.sure to the air The commercial 
ammonium .sulphide, which is generally used, is 
prepared by passing sulphuretted hydrogen II ^S 
into liquor ammonne NH^GIJ, and forms 
S = 68, a colourless or slightly yellow solution 
with disagreeable odour. It is used for blacken- 
ing wet collodion negatives after intensification 
with silver iodide, copper bromide, or lead nitrate. 

AMMONIUM THIOCYANATE {Sic “Am- 
monium Sulphocyanide ”) 

AMMONIUM THIOMOLYBDATE (Fr., Suljo- 
molybdate d’ ammonium , Ger , Ammouiak 
ihiomolybdanat) 

(NH^lgMoS^. Molecular weight, 2O0 Solu- 
bilities, .soluble in w-ater, insoluble in alcohol It 
takes the form of red scales obtained by boiling 
molybdenum trisulphide m ammonium sulphide. 
Its use has been patented for .sulphiding bromide 
prints in place of sodium sulphide. 

AMMONIUM VANADATE (Fr , Vanadate 
d’ ammomaque ; Ger., Vanadinsaures ani- 
niomak) 

Synonym, ammonium metavanadate. Nil 4 
VO3. Molecular weight, 116. Slightly soluble 
in water. These colourless crystals have been 
recommended as an addition to prmting-out 
emulsions to increase contrast. 

AMPHITYPE 

One of the many curious and interesting print- 
ing processes invented by Sir John Herschel, but 
of no practical value. It depends upon the 
hght-sensitivene.ss of ferric, mercuric, and lead 
salts, and it gives a rich, vigorous print which 
can be viewed from both sides of the paper, or 
as a transparency. A sheet of paper is pre- 
pared with a solution, either of ferro- tartrate 
or ferro-citrate of protoxide, or peroxide of 
mercury, and then with a saturated solution of 
ammonia-citrate of iron. Dxpo.sed in a camera 


for a time varying from half an hour to five 
or SIX hours, according to the intensity of the 
light, a negative is produced on the paper which 
gradually fades in the dark, but may be restored 
as a black positive by immersion in a solution 
of nitrate of mercury, and ironing with a very 
hot flat-iron 

Amphitype is al.so the name of a photo-litho- 
graphic transfer process invented by W. H. 
Shawcro.ss, of Liverpool. The paper is sensi- 
ti.sed with an iron salt, and keeps indefinitely. 
It IS printed imder a negative, then inked all 
over with a .special ink, and developed with a 
solution of yellow prussiate of potash. The lines 
of the print are thus covered with tran.sfer ink 
whilst the ground is a deep blue, which, how^ever, 
can be bleached away in a solution of common 
.soda The transfers are applied to zinc or stone 
in the usual wmy. 

AMPLIFIER 

A supplementary lens placed between a posi- 
tive or image-produang lens and the focusing 
screen for the purpose of producing an enlarged 
image Amplifiers may be positive or negative 
in their form ; if positive, they must be placed 
outside the principal focus of the primary lens, 
as in the Dallmeyer photo-heliograph or as m 
photo-micrography, where the eyepiece (msually 
of .special design) forms the amphfier. When 
negative amplifiers are used, they may be placed 
at any point between the back surface of the 
primary lens and the principal focus ; the size 
of image and the necessary camera extension 
become greater as the negative lens approaches 
the positive one. The earliest practical form of 
negative amplifier was the Barlow lens, designed 
for .shortening the tube length of tele.scopes. The 
principle is extensively employed in the con- 
struction of the telephoto lens, in which the 
amplifier is usually termed the “ negative 
element.” {See “ Telephoto Lens ” and “ Photo- 
heliograph.”) 

AMSTUTZ PROCESS {See “ Aerograph.”) 

AMYL ACETATE {Vt., AcHated'amyle ; Ger., 
Amylaceiat, Birnenol) 

Synonyms, essence of jargonelle pears, amyl- 
acetic ester, isoamylacetate. CbHi 
M olecular weight, 13C^. Solubilities, in.soluble in 
water, miscible in all proportions with alcohol 
and ether. It is a colourless ethereal liqmd with 
characteristic odour, and is obtained by distilla- 
tion from amyl alcohol, sulphuric and acetic 
acids. It is used for making celluloid cold 
varnish or zaponlack, a formula for which is — 

Celluloid . . 150 grs. 1 5 g. 

Amyl acetate to . 20 oz. 1,000 ccs. 

This gives a hard, resistant film which can be 
applied cold to negatives. The addition of 
acetone gives a milky film. It is also used in 
the amyl acetate lamp {which see). 

In process work^ amyl acetate is used as a 
.solvent for celluloid, and the resulting varnish 
is used for stripping instead of collodion. The 
varnish is used in aerograph retouching for 
stopping out, and the amyl acetate for removing 
the varnish after the colour has been applied by 
the aerograph. 
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AMYL ACETATE LAMP (Fr., Lampe d 
amylacetate ; Ger., Hefner Lamp) 

A lamp devised by Hefner-Alteaeck and 
adopted by the International Congress of Photo- 
graphy m 1889 as the standard light for sensi- 
tometry. The wick should consist of loose 
cotton threads, and be held in a tube of 8 mm. 
(about *32 in.) internal and 8*3 external diameter, 
and of 25 mm. (i in.) length. The height of the 
flame should be 40 mm. (i‘6 in.), and this must 
be gauged by a sight hole and cro.ss wire. Out- 
side the flame, at a distance of i cm. (-4 in.) from 
its axis, is a metal chimney pierced with a hole 
4 mm. (-16 in.) broad and 30 mm. (1-2 m ) long, 
which can be shifted so as to bring it oppo-;ite 
the brightest part of the flame. The amyl 
acetate should be free from acetic acid and water, 
and have a constant boiling point of 138° C 
(280*4® F.) The standard English candle = 
1*14 H.K. or Hefner-Kerze. 

The great objections to the amyl acetate lamp 
as a standard photographic light are its spectral 
composition, which is very poor m violet and 
blue rays, and its variability under varying 
heights of the flame (i mm. or *04 in variation 
in height produces an alteration of about 3 per 
cent.), the influence of aqueous vapour and car- 
bonic acid m the air, and also the state of the 
barometer on the uniformity of the light. {See 
also “ Sensitoinetry.”) 

AMYL ALCOHOL {See “ Alcohol. »’) 

AMYLOTYPE (Fr., Amylotypie ; Ger., Amy- 
lotypte) 

A photograph or print obtained by the action 
of light upon vegetable matter or extracts. {See 
“ Anthotype.") 

ANACHROMATIC 

A name given to certain lenses, mostly of 
French manufacture, which are uncorrected for 
chromatic aberration. 

ANACLASTIC (Fr., Anaclastique ; Ger, Ana-> 
clastisch) 

Capable of refracting, or bending, rays of 
light. Dioptrics, that branch of optical science 
dealing with the phenomena of refraction, was 
fonnerly called anaclastics. 

ANAGLYPH (Fr , Anaglyphe : Ger., Anaglyph) 

The name given to Du Hanron’s stereoscopic 
pictures. A pair of stereoscopic photographs is 
taken and half-tone process illustrations prepared 
from them. The picture belonging to the left 
eye is printed m one colour — say blue ; and 
the picture belonging to the right eye is printed 
m another colour, usually red. The two impres- 
sions are superposed, but owing to their stereo- 
scopic dissimilarity they do not exactly register, 
witn the result that a confused effect is produced. 
To observe the pictures stereoscopically, eye- 
glasses {see “ Anaglyphoscope”) are provided. 
If the left eye phase has been printed in 
blue and the right-eye phase in red, the eye- 
piece for the left eye will be red, and that for 
the right eye will be blue. The eye luokmg 
through the red glass will observe only the 
phase that has been printed in the blue colour, 
and vice versa. The result is that only one pic- 


ture or stereoscopic phase reaches each eye and 
the one rightly belonging to it. Further, as both 
images appear at the same place, unison takes 
place m virtue of the laws governing bmocular 
perception, and stereoscopic relief is observed. 
The fundamental principle of Du Hauron’s in- 
vention has also been applied to lantern stereo- 
scopic pictures 

ANAGLYPHOSCOPE 

All appliance or arrangement for the inspection 
of anaglyphs, usually made in the form of eye- 
glasses or spectacles with a red and a green glass, 
or red and blue. Tinted gelatine and other 
transparent materials are also used Perhaps 
the simplest form consists of a card with two 
circular openings, at a distance apart equal to 
that between the average pair of eyes, over 
which are glued pieces of gelatine of the requisite 
tints. This is simply held up to the eyes m 
viewing the anaglyph, which is then seen in 
stereoscopic reliei. 

ANALYSER {IPr , Analyseur ; Ger., Analysator, 

Zerstreuungsprtsma) 

A prism of Iceland spar, divided diagonally 
down its long axis, which receives the extra- 
ordinary ray from the Nicol prism {which see) 
The aualy.ser enables the observer to study the 
phenomena of polarised light. It is usually 
mounted m a brass cell above the objective, but 
may be placed above or in the eyepiece. {See also 
“ Polanscope " and “ Polariser.”) 

ANALYTICAL PORTRAITURE 

The taking of several properly adjusted por- 
traits of different persons upon one plate, or the 
printing of several different portrait negatives 
upon one piece of paper ; the result is sup- 
posed to give the type of the whole Better 
kuown as “ Composite Portraiture " {which see) 

ANAMORPHOSCOPE (Fr., A namorphoscope ; 

Ger., Anamorphoskop) 

A cylindrical convex mirror for reflecting the 
image of a distorted drawing and restoring it to 
its proper proportions Concave or convex 
mirrors distort images m a singular manner, and 
produce very interesting effects. Anamorphoses 
constitute particular objects belonging especially 
to the class of experiments relating to cylindrical 
mirrors. They are images made according to 
determined rules, but so distorted that, regard- 
ing them fixedly, only confused strokes can be 
distinguished When they are seen reflected m 
the curved mirrors, they present, on the contrary, 
a perfectly regular appearance. In other words, 
an anamorphose is a distorted diagram, the cor- 
rected image of which can be seen in the mirror 
of the convex anamorphoscope It may be said 
that distorted copies of photographs suitable for 
inspection in an anamorphoscope may be pre- 
pared in the following manner: Procure an 
opbcally worked cylindrical concave mirror large 
enough to reflect a half-plate photograph. Place 
the photograph in a horizontal position upon 
a table, and place the mirror at right angles 
thereto, keeping it vertical. On looking into the 
mirror from a given position, a distorted image 
of the photograph will be seen. This image may 
now be photographed by placing a camera lens 
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at the point previously occupied by the eye, a 
position to be discovered by experiment, and 
which will, of course, depend upon the curvature 
of the mirror in use and the focal length of the 
camera lens. The resultant photograph will 
bear no apparent resemblance to the original ; 
but if viewed in a convex cylindrical mirror whose 
curvature corresponds to the errvature of the 
concave mirror, a true copy of the original 
photograph, in miniature, will be seen. The 
order of things may be reversed with equally 
true results. In taking photographs of this 
character it is important so to arrange the 
lighting that the original photograph receives full 
illumination, while the mirror is well .shaded. 

A curious cfiect may be produced by taking 
a photograph with a plate placed very obliquely 
to the axis of a lens or pinhole, the latter being 
preferable. The image is of course terribly 
distorted, but upon being viewed from a position 
similar to that occupied by the lens it Will 
appear correct A portrait painted in this 
style may be seen in the National Portrait 
Gallery, Condon. 

ANAPLANATIC 

Not aplaiiatic. The term has be( n applied 
(incorrectly) to ordinary rectilinear knses 

ANASCOPE (Fr , Anascopc : Gcr , A^iaskop) 

A focusing glass or optical arrangement by 
the aid of wliuli the image on the camera screen 
IS seen right way up instead of being inverted. 

ANASTATIC PROCESS (Fr , La Lho/o^ 
rraphie Anastaiwue , Ger , Anastatisch 
Druch) 

A method of copying line drawings by placing 
a sensitive material with its film side m contact 
with the drawings, and exposing to light through 
the back of the sensitive paper or plate This 
process, originally invented by J . PI Player, has 
been rediscovered and elaborated by F. F 
Fournier d'Albe, who has given it the above 
name. As m Playertype, it depends on the 
fact that the light passing through the plate 
or sensitive paper is reflected back to the film 
from the white surface of the plan or drawing, 
whereas the dark lines of the latter reflect 
hardly any light If plates are used, the photo- 
mechanical kind is best. The exposure is about 
the same as ^\ould be reqmred to make a positive 
transparency from an ordinary negative on the 
.same kind of plate. A quick- acting developer 
giving contrast is to be preferred, as, for example, 
hydroqumone with caustic potash, or a i m 15 
solution of rodinal. The slight fog that occurs 
in the lines may be removed by a brief immersion 
in a ferricyanide and “ hypo " reducer after 
fixing and washing, following this by at least 
half an hour’s further washing. 

A positive instead of a negative may be pro- 
duced by soaking an unexposed dry-plate for 
five minutes in a 10 per cent, solution of potas- 
sium bichromate and allowing it to dry, of cour.se 
111 non-actmic light. This is exposed to daylight 
through the glass side, in contact with the draw- 
ing to be copied, and is developed with a dilute 
rodinal solution. The parts which have received 
reflected light from the drawing are rendered 
more insoluble than those parts in contact with 


the darker portions, and the latter in conse- 
quence alone absorb the developer. It follows 
that the lines of the original are developed out, 
while the background remains white or nearly 
so. The positive is fixed in “hypo" as usual 
Copies can also be produced by this process on 
bromide paper, and there are many other ways 
in which the process may be applied. It is 
immaterial if the drawing has printing or other 
matter on the back. Distinctive points of this 
process are that no camera or lens is employed, 
and that the copy is exactly the same size as the 
original. 

Anastatic photography must not be confused 
witli the anastatic lithography process described 
below. 

ANASTATIC PROCESS OF LITHOGRAPHY 

A process of lithography by which prints, 
particularly old ones, may be treated so as to 
yield a transfer, which may be inked up and 
printed from The essential features of the pro- 
cess are that the ink of the print is softened and 
made tran.sferablc by damping the back of the 
paper with dilute acid ; or the print is so treated 
that the ink can be reinforced by rolling it up 
with an ink roller without soiling the paper. 
The usual method, when the print is not too old, 
is to wet the print wuth a weak solution of nitric 
acid in water. It is then placed face downw^ards 
t»n a sheet of polished zinc and passed through 
the press Sometimes the plate is flooded wuth 
turpentine, and, after allowing it to stand, the 
surplus IS squeegeed off. Then the print is laid 
down ])efore the turpentine has had time to 
evaporate. Another procedure is to float the 
print lace upwards on a solution of i part of 
siilplmric acid m 20 parts of water. When 
damped tlirough, superfluous moisture is removed 
between blotting-paper, and the print is then 
leit ill contact with the plate for some time. 

The following is said to be a process employed 
by a Pans firm, who make a speciality of litho- 
graphic facsimiles of old and rare prints. Pre- 
pare a bath as follows : — 

Sulphuric acid . . • 3 fo 5 parts. 

Alcohol . . . . 3 5 ,, 

Water .... lou ,, 

The proportions are varied according to 
antiquity of the print, thickness of paper, etc. 
Ill this solution soak the print from five to fifteen 
minutes, remove, spread face downwards on 
glass, and wash thoroughly in a gentle stream 
of running water If the paper is heavy, reverse 
the sides, and let the water flow^ over the print 
as well ; remove carefully, and place on a heavy 
sheet of blotting-paper, cover with a similar 
piece, and press out every drop of w’ater possible. 
A wTinging machine with rubber rollers is most 
convenient for the purpose. The print, still 
moist, is laid face upw^ard on a heavy glass plate, 
or lithographic stone, and smoothed out. With 
a very soft sponge go over the surface with a thin 
guin-arabic solution. The print is now ready 
for inking, which is done with a lithographic 
roller and lithographic ink thinned with tur- 
pentine. The print is then applied to a zinc 
plate or a lithographic stone, and as many copies 
as desired “ pulled " — that is, printed by the 
usual lithographic method. 
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ANASTIGMAT 

A lens free from the defect known as astigmat- 
ivsm {see “ Astigmatism ” and “ Lens") Anas- 
tigmatic is the adjective formed from this term. 

ANGLE OF FIELD OR OF VIEW 

The angle subtended by two lines drawn from 
the node of emergence of any lens to the corners 
of the plate in use. As a general rule, when the 
angle of field of a lens is referred to, the extreme 
angle which the lens is capable of covering is 
meant, and it should be clearly stated in all 
cases whether this angle is measured along the 
longest side of the plate or diagonally from 
opposite corners. It will readily be seen that a 
much wider angle can be included m a circular 
picture than in a rectangular one if the full 
diameter of the image circle is taken as the base 
instead of taking the longest side of the plate. 
For example, when using a 6-in. lens which will 
illuminate a 12-111. circle, the extreme angle is 
90°, but the largest rectangular picture (say, 
9^ in. by 7^ in ) which could be placed within 
this circle would include an angle of less than 
77°. To cover a plate having a base line of 
12 in. (12 in by 10 m ) to the comers, an image 
circle of 15*6 in is required, giving an angle of 
90® along the longest side of the plate. {See also 
" View-angles, Table of.") 

ANGLOL 

.Vn English trade name for eikonogeu {which 
set’). 

ANGULAR APERTURE 

A synonym for focal aperture {which see) It 
has no relation to the angle embraced by the 
len.s, being a measure of rapidity only. The 
statement that a lens has a large angular aperture 
means in simple language that it is very rapid 
in its action 

ANHYDROUS {Fr., Anhydre ; Ger., Wasser/ret) 

A term applied to chemicals when deprived 
of water , literally, not containing water. 
Anhydrous sodium sulphite is the most widely 
used anhydrous salt in photography. It is said 
to keep better in an anhydrous state than when 
crystallised. The anhydrous salt is double the 
strength of the crystallised salt, so that i part 
of the former may at any time be replaced m 
a formula by 2 parts of the latter, or vice versa 
Anhydrous chemicals are not so popular m 
England as m many other coimtries. 

ANILINE (Fr., Aniline ; Ger., Anilin) 

vSynonyms, aniline oil, phenylamine, amido- 
benzene, amido-benzol. CoH^NH,. Molecular 
weight, 93. Solubihties, insoluble in water, misci- 
ble in all proportions with alcohol and ether. 
It is poisonous, the antidotes being the use of 
the stomach pump and emetics. Its sole use is 
in the now obsolete aniline process {which see)^ 
and as the starting-point for the manufacture of 
numerous artificial colouring matters. It should 
not be confused wuth aniline, or coal-tar, 
colours {which see). 

ANILINE, OR COAL-TAR, COLOURS 

Under this generic name are included all the 
artificial colouring matters or dyes, some of 


which are of great interest photographically, 
either from their sensitising properties or their 
uses as colour screens or filters. Others, again, 
are used for tinting prints, transparencies, etc. 
It would be impossible to give information with 
regard to all the dyes, but the principal ones 
are briefly dealt with under their respective 
names. {See also " Orthochromatism," " Fil- 
ters," " Colour Sensitisers," etc.) 

In process work, aniline dyes are extensively 
used, especially in three-colour reproduction. 
They are either applied to the plate by bathing, 
or by adding to the emulsion as in the collodion 
emulsion process. For the latter they are also 
sometimes flowed over the plate before exposure. 
Attempts have also been made to bathe wet 
collodion plates, but the process has not 
come into commercial u.se. Methyl violet is an 
aniline dye that is largely used for dyeing the 
fish-glue image 111 order to make it visible during 
development The dyes are also much used 
for making colour filters, either by staining 
gelatine and collodion films and allowing them 
to dry (dry filters), or as aqueous or alcoholic 
solutions, which are contained in glass cells and 
placed in front of or behind the lens. 

ANILINE PROCESS 

A process patented on November ii, 1864, 
by W. Willis, of Birmingham, for reproducing, 
without a negabve, drawings made on tracing or 
other transparent paper. It is cheap, and the 
results are fairly permanent, but it has never 
come into general use. Paper is prepared with 
a solution of potassium (or ammonium) bichrom- 
ate, 30 grs. , dilute phosphoric acid, 60 minims ; 
water, i oz. — the paper being brushed over with 
the mixture. When dry, a print is obtained by 
exposure to daylight under the drawing on trans- 
parent paper. It is then developed by exposure 
to the fumes of i part of aniline dissolved in 
16 parts of benzole, sprinkled upon blotting- 
paper, and placed in a shallow box, the exposed 
paper being pinned to the inner side of the hd. 
When fully developed the picture is wavShed and 
placed in water acidulated with i per cent, of 
sulphuric acid and again washed The finished 
print IS of a bluish-black colour. This process is 
suitable for copying plans, etc , other methods 
being the ‘‘ Blue Print Process," “ Ferrigalhc 
Process," etc. etc 

ANIMALCUL/e TANK (Fr , Cuvette des ani- 
malcules , Ger., Microskopischer Tierchen- 
hehalter) 

A shallow glass-sided tank for use as a slide 
with the projection microscope and optical 
lantern, in order to show animalcula? and small 
water insects on the screen A good temporary 
substitute is made by clamping together two 
strips of glass, with a semicircle or ring of india- 
rubber between them to form a cell. 

ANIMALS. PHOTOGRAPHY OF 

This branch of photographic work is one that 
has received increasing attention as improve- 
ments have been made in lenses, plates, appara- 
tus, and special devices. The reflex camera and 
the telephoto lens, especially, have been effective 
helps to the natural history photographer. Animal 
photography may be roug^y divided into three 
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sections : (a) that of domestic animals — the 

horse, cow, sheep, dog, cat, etc. ; (^) that of wild 
animus in their natural habitat ; (c) that of wild 
ammals in captivity. 

In the case of wild animals in their native 
haunts, a very limited amount of work may be 
done with the ordinary apparatus ; still more 
may be accomplished by the u.se of telephoto 
lenses ; while a good deal has been done by 
special arrangements by means of which ammals 
have been made to photograph themselves, so 
to speak, by flashlight. 

The methods of dealing with domestic ammals, 
and with wild animals in captivity, are practically 
identical. The work is greatly facilitated by the 
use of a reflex camera ; a lens of fairly long focus 
in relation to the plate, and of large aperture , a 
rapid plate ; and a shutter working as quietly 
as possible wath high efficiency and capable of 
good speed It is advisable to know something 
of the animal to be dealt with, espeaally its 
characteristic poses and movements. The reflex 
camera enables the worker to keep the animal 
accurately in focus and m position on the plate, 
and to make the exposure at the most smlable 
moment. The use of a large stop makes full 
exposure possible even at high-shutter speeds, 
and also bestows the important advantage of 
being able to keep the background diffused while 
the animal itself is sharply defined. 

Selective focusing and a suitable lighting 
of the animal itself are important factors 111 
obtaining an impressive result. It must be 
remembered, however, that even when the back- 
ground IS diffused its character and suitability 
must be carefully considered If, for example, 
it contains many points of bright light, these 
may be exaggerated into “ blobvS ” that are 
unsightly and irritating. Another thing to 
avoid IS the use of a short focus lens at close 
<iuarters, esjiecially vhen taking an animal 
“ head 011,” the result being an exaggeration ot 
the head and a dwarfing of the body. It is 
generally advisable, particularly lu the case of 
small ammals, to hold the camera low down. 
An effort should be made in the case of wild 
animals in captivity to keep out of the picture 
any railings, network, or other evidence of their 
not being in their natural haunts 

When the camera used focuses to scale, and 
a reflex camera is not available, failure is mini- 
mised by not attempting work at very close 
quarters, but rendering the animal on a smaller 
scale and afterwards enlarging the result The 
most noticeable draw^back to this procedure is 
that the surroundings and background are ren- 
dered too sharply, and so compete in importance 
with the animal itself. (Seg also “ Birds, Photo- 
graphy of," and "Zoological Photography.") 

ANIMATED PHOTOGRAPHY {See “ Kine- 
matography.") 

ANIMATOGRAPH {See “ Kinematograph " ) 

ANIME {See “Gums and Resins") 

ANOMALOUS DISPERSION (Pr., Dispersion 
trreguh^re ; Ger., Abwetchende Zersireuung) 

As a rule, light rays of short wave-length are 
cefracted more than those of long w'ave-length 


when passing from one transparent medium to 
another of diflerent density. With some refract- 
ing media, however, this law is departed from to 
a certain extent. When this occurs it is known 
as anomalous dispersion. 

ANTHION 

A trade name for potassium persulphate 
{which see). 

ANTHOTYPE 

An obsolete “ nature printing " process in- 
vented by Sir John Herschel and founded upon 
the sensitiveness of juices of plants. Chevreul 
and Hunt also experimented in the same direc- 
tion. The expressed juices, and alcoholic or 
watery infusions of certain flowers, more par- 
ticularly papaver rhoeas and corchorus japonica, 
were spread on paper aud printed upon under 
a negative. Herschel found that the most 
sensitive colour was the yellow tint of the 
japomca, and that the blue tincture of the 
double puiq^lc groundsel completely bleached in 
the sunshine According to his original instruc- 
tions, published m 1842, the petals of fresh and 
well selected flowers are bruised to a pulp in a 
marble mortar, either alone or with a small 
quantity of alcohol, and then are squeezed 
through fine linen The paper to be treated is 
moistened at the back with water, by sponging 
and blotting off, and pinned to a board, moist 
side downwards The alcoholic tincture (mixed 
with a very httle water if necessary) is then 
applied with a brush, m strokes from left to 
right. Then with a sweeping movement carry 
the strokes up and down so as to cover the 
paper completely and leave no spaces. The 
paper is dried quickly, over a stove or otherwise. 
Papers so prepared generally require an exposure 
under a negative of about three or four weeks, 
aud the pictures are not permanent Plerschel 
found that similar effects could be produced by 
light on the gums, resins, and residues of essen- 
tial oils, when thin films were spread on metal 
plates ; al.so that a paper coated with an alcoholic 
solution of guaiacuin, and placed in an aqueous 
solution of chlorine, acquired a beautiful blue 
colour, and could be used for copying engraving.s. 
All images by these processes quickly fade, and 
are of no value except as curiosities while they 
last. {See also “ Nature Printing.") 

ANTHRAKOTYPE (Fr. andGcr., Ant hr akotypie) 

A dusting-on process, suitable for copying 
tracings or line drawings, first described by Dr. 
Sobacchi, and elaborated by Captain G. Pizzi- 
ghelli. Paper is coated with, say, a 10 per cent, 
bolution of gelatine, and when dry is sensitised 
m a solution of potassium bichromate of about 
5 per cent strength After again drying, the 
paper is exposed under a tracing or other suit- 
able positive until the ground assumes a hght 
brown colour, on which the lines are faintly 
visible in pale yellow. The print is then soaked 
in slightly warm water for about two minutes, 
blotted off, and dusted over with a pigment. 
The latter may be any finely powdered colour, 
lampblack being suitable. The pigment adheres 
to the unexposed parts (that is, the lines of the 
drawing), which are swelled by the water ; while 
the portions on which light has acted are ren- 
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dered insoluble, and take only slight traces of 
the colour. When dry, any of the pigment 
adhering to the exposed parts is removed care- 
fully with a damp sponge. 

ANTHRAPHOTOSCOPE 

An incorrect form of the word “ anthrophoto- 
scope ” (explained below), 

ANTHROPHOTOSCOPE (Fr., Anihrophoto- 
scope; Ger., Anthrophotoskop) 

A kind of photographic peep-show, patented 
in 1867 by Dr. Isaac Rowell and Franas K. 
Mills, of San Francisco. Portrait photographs 
are carefully cut out from their backgrounds and 
placed in front of substituted backgrounds 
attached to an mclined plane, diverging upward 
from the plane of the portrait and intersecting 
the latter at the feet. By this arrangement the 
foreground is slightly nearer to the observer 
than the middle distance, while the distance is 
still further off, so that when viewed with both 
eyes through a large magnifying lens of long 
focus, the illusion of perspective and at least an 
imitation of stereoscopic relief are obtained. By 
means of a small toothed wheel the pictures may 
be arranged into groups at pleasure, and the 
scenery m the background may also be varied 
as desired. 

ANTI-CURLING FILMS 

Reliable or flat films which do not curl during 
developing and drying. The makers prevent 
curling by coating the back of the film with 
gelatine, or other substance, to counteract the 
curling properties of the gelatine on the sensitive 
side of the film. Previous to the introduction 
of the above films, it was customary to soak 
ordinary films, after developing, fixing, and 
washing, for a few minutes in a solution of i part 
of glycerine to 40 parts of water, and after- 
wards to dry. This solution checks curling, 
but keeps the film slightly moist, and at times 
leads to stains and fading. 

ANTIDOTES {See “Poisons and Their Anti- 
dotes.’’) 

ANTI-HALATION PLATES 

Dry plates coated on the back (plain glass 
side), or otherwise prepared, to prevent light 
being reflected to the film when m the camera 
Such reflection causes the defect known as 
halation {which see). Dry plates made of 
green glaSvS instead of white glass are said to 
prevent halation perfectly (no backing being 
necessary), but they are not articles of com- 
merce. 

The earliest fonns of anti-halation plates were 
made by staimng the film. W. E. Debenham, 
in 1891, used saffron and logwood, but these 
increased the exposure. Weir Brown advocated 
dipping plates in ammoniacal erythrosine. A. 
H addon suggested a thin coloured substratum, 
and T. Bolas the coating of ruby glass with emul- 
sion and then stripping the film, ^so the addition 
of some neutral salt to the emulsion. Anti- 
halation plates with a coloured substratum were 
for a time articles of commerce, but the term now 
generally refers to plates backed in the ordinary 
way. {See also Backings, Plate.”) 


3^ Antimony Sulphide 

ANTILUMIN 

A Special paper impregnated with a ruby or 
orange dye and rendered semi-transparent. It 
IS used for covering dark-room windows and 
lanterns, to make the light “ safe.” 

ANTIMONY PROCESS (Fr., Photographie 
d Vantimoine ; Ger., Spiessglas-Druck) 

A printing process discovered by Francis 
Jones, of the Manchester Grammar School, in 
1876. When the gas stibine, or antimonietted 
hydrogen (SbHj), is passed through a glass tube 
containing sulphur, in the presence of sunlight, 
a decomposition takes place, resulting in the 
formation of the orange antimony sulphide : — 

2SbH8 4- 6S = SbjSj -b 

Stibme Sulphur Antimony Sulplniretted 

Sulphide Hydrogen 

Since no change occurs m the dark, it was found 
possible to utilise the reaction for photographic 
purposes. Ordinary writing paper may be 
treated with a solution of sulphur in carbon 
disulphide and the .solvent allowed to evaporate, 
the loose grams of sulphur being then gently 
brushed off the surface with a tuft of cotton- 
wool. A special printing frame is used, having 
a tube led into the back, so that the gas may be 
conveyed into the felt with which this is lined 
in order to impregnate the paper. A fern, a 
piece of lace, or other suitable object having been 
placed in the frame and the paper laid over it, 
the frame is exposed to sunlight, and connection 
is made vnth the gas. A print of an orange 
red colour is quickly produced, the image con- 
sisting of permanent metallic sulphide imbedded 
in free sulphur. No fixing is required, the gas 
being simply disconnected when printing is 
sufficiently advanced. The operation should be 
carried out m the open air, care being taken not 
to inhale the fumes, which are poisonous. To 
obtain the gas, a small quantity of a solution of 
antimony trichloride (butter of antimony) is 
added to any hydrogen generating apparatus, as, 
for example, a Woulff’s bottle furni.shcd with a 
thistle funnel and a delivery tube, and contain- 
ing dilute sulphuric acid and granulated zinc. 
The emerging gas then consists of a mixture of 
antimonietted hydrogen and hydrogen. It is 
advisable to dry the gas by passing it through 
a calcium chloride tube before leading it into 
tne printing frame. Although of considerable 
interest, this process appears to have certain 
disadvantages, which have hitherto prevented 
its use by the practical worker, not the least 
of thCvSe being that the silver image of a negative 
begins to be affected by the sulphur after several 
impressions have been taken. 

In process work, there is an antimony process 
which consists in blackening a zinc plate with a 
solution of antimony chloride m order that an 
image transferred to the plate may show up after 
the plate has been slightly etched This allows 
of an artist working on the plate by stopping-out 
for re-etching. 

ANTIMONY SULPHIDE (Fr., Sulfure d^anti- 
motne : Ger., Schwefelanhmon) 

Synonyms, antimonous sulphide, black anti- 
mony. Sb^Sg. Molecular weight, 336. Solu- 
bilities, insoluble in water, soluble in hydro- 
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chloric acid. It is poisonous, the antidotes being 
the use of the stomach pump and emetics. It 
takes the form of a greyish black powder or 
>stcel-grey metallic masses, occurring native. It 
IS occasionally advised as an admixture with 
magnesium powder for flashlight work, but 
its use IS not to be recommended as the products 
of its combustion are poisonous. 

ANTIPHOTOGENIC (Fr., AntiphotogSnique ; 
Ger., Antiphotogemsch) 

Opposed to photographic or photo- chemical 
action ; non-actimc. 

ANTIPLANAT, OR ANTIPLANATIC 
LENS 

A lens introduced by Stcinheil, of Munich, m 
i88i, and made in two intensities, //3 for por- 
traits A and //6 for general work B They diflercd 



A. Stcinheil Antiplanat B. Stemheil Antiplanat 
F /3 F/6 


from most contemporary lenses inasmuch as they 
were composed of a positive front and a negative 
back lens. Jn the more rapid form the anti- 
planat may be regarded as a triple combination 
lens, while in the slower one it is a doublex. 

ANTIPYR 

All American trade name for formaline. 

ANTISEPTICS (Fr., Aniiseptiques ; Ger., 
Faulnisswtdrtg Mittd) 

Agents used to prevent putrefaction. They 
find but very limited use m photography. 
Thvniol or phenol is used for gelatine emulsions, 
and salicylic acid in one or two aqueous .solutions 
which have a tendency to fonn fungoid growths. 

ANTISPECTROSCOPIC (Fr., AnHpcctroscO' 
pique, Ger., Antispectroshopusch) 

An optical term apphed to a lens to siguifiy 
that it docs not split up white light into its con- 
stituents, Achromatic {which sec) has the same 
meaning. 

APERTOMETER (Fr., Ouverture nUtre ; Ger., 

Oe^ nu ngmesser ) 

An instrument for measuring the numerical 
aperture of a lens or objective. Of those forms 
used m photomicrography, the best was devised 
by Abbe, consisting of a semicircular glass plate 
with the various apertures figured on the outer 
edge. The straight edge of the glass is bevelled 
to an angle of 45", and m the centre of the bevel 
IS a metal disc pierced with a small hole. The 
lamp must be placed opposite and in hue with 
this hole. The objective to be tested is focused 
on the metal edge of the hole, the draw- tube is 
removed, and a low-power objective, which 
forms part of the apparatus, is screwed into the 
lower end. The draw-tube with this second 
8 


objective is replaced, and the auxiliary lens is 
focused by means of the draw -tube upon the 
back of the objective which is being tested, by 
sliding the draw-tube up and down till the images 
of two metal pointers on the outer edge of the 
apertometcr are sharply defined. A bond of 
light should be seen across the field, and the 
pointers are moved till they just reach the edge 
of the luminous band, where it disappears from 
the field of view. The readings given by the 
outer edges of the metal pointers are added 
together, and the half of the sum gives the 
numerical aperture. 

Cheshire’s is an inexpensive and fairly accur- 
ate apcrtouieter, consisting of a glass disc with 
concentric rings on the under surface. The 
objective is focused on a mark in the centre of 
the plate, and the eyepiece is then removed. 
The observer looks down the tube and notes 
the number of rings which are visible on the 
back lens of the objective. The value of each 
ring is o-i numerical aperture (K A ), and the 
total gives the N.A. of the objective. 

APERTURE 

The diameter of the beam of light admitted 
by a lens, which may or may not coincide with 
the diameter of the “ stop ” or “ diaphragm ’* 
{which see). A lens which can be used with a 
comparatively large stop, or no stop at all, 
without showing want of definition or other 
defects, is said to be “ rapid," and to have a 
“ large working aperture." When there is no 
stop in the lens at all, it is |said to work at 
“open aperture” or “full aperture." 

APHENGESCOPE (Fr., Megascope, Aphenge- 
scope, Ger., Aphengeskop^ Wunderkamera 
fur Undurchstchttge) 

In the aphengescope or opaque lantern, also 
sometimes called the megascope, the images are 
projected upon the screen by reflection instead 
of by transmitting the light through transpar- 
encies. The first magic lantern of this nature 
appears to have been invented by Euler, the 
mathematician, and w as de.scribed in his “ Letters 
to a German I’rmcess.” In his letter to her of 



January 8, 1762, he gives diagram A, and says 
that he had the honour of presenting her with 
one of the lanterns six years previously. 

The object to be optically projected was placed 
in the back of the lantern at b, and opposite it 
m a sliding tube m the front of the lantern was 
the projection lens A. It contained two side 
wings, with lamps and mirrors to illuminate the 
object. In the “Encyclopaedia Metropolitane ” 
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is a plan of this or another lantern by Euler for 
the projection of opaque objects. Prior to 
Euler’s invention it seems that the rays of the 
sun were used to illuminate an object the image 
of which was then thrown upon a screen. Really 
practical instruments, however, were not con- 
structed until about the year 1839, when Mr. 
Eoiigbottom used the oxy hydrogen light in 



B. Diagram of Single Lantern Aphengescope 

conjunction with opaque lanterns, with w'hich 
he gave exhibitions at the old Polytechnic 
Institute, London Twenty years later Mr 
Chadbum, of Liverpool, obtained a patent for 
a lantern of the opaque class, in w'hich he also 
used oxyhydrogen illumination. 

In all aphengescopcs great illuminating power 
is necessary if a large picture upon the screen is 
desired. Fair results may be secured by using 
an ordinary optical lantern for the purpose, 
arranged as shown in 13 , in w’hich a is the objective 
lens, L the lantern containing the .source of 
illumination, and n the space in w'hich to place 
the picture or object to be projected When very 
large pictures arc needed two lanterns may be 



used, as indicated in illustration C. The double 
.seurce of illumination makes the picture or object 
B bright, and the lens A transmits a brilliant 
image to the screen. 

A most ingenious form of aphengescope was 
invented .some years ago by an American, Dr. 
Foote, of New York, who tenned his instrument 
the “ Polyopticon Wonder Camera.” Great 
illumination is secured by the use of a concave 
mirror M, in illustration D, gathering up all the 
rays from a lamp at D, and reflecting on to the 
picture at B ; the objective lens is shown at A, 


The reflector is pierced for the lamp-chimney, 
and also for the object glass. The apparatus 
may be compared to a huge egg, having one end 
sliced off obliquely, against wdiich opening the 
picture to be projected is placed. There is no 
condenser needed, and although the size of the 
projected picture is necessarily of limited dinien- 



C. Diagram of Double Lantern Aphengescope 

sions, It is very popular in the United vStates 
for projecting enlarged views of cartes, coloured 
lithographs, etc , of small size. Illustration E 
represents a more recent form of aphengescopic 
attachment. The objective lens is at A, the object 
or picture to be projected at B, aiul a mirror at 
M, the latter serving to divert the rays coming 
from the illummant d from a horizontal into a 
more or less vertical direction A biunial form 
of this apparatus is showm m illustration F. Two 
lanterns are used, and two inirrors M coiK'entrate 
the light to a c-ommon point B, w here the picture 
or object to be projected is situated Naturally, 
a much brighter picture is the result, and 
accordingly a much larger image upon the screen 
is permissible. The aphengescope .suggested by 
Mon. Trouve, and introduced by Mon Molteni, 
of Paris, was termed “ rAuxaiioscope,” and the 



E. Recent Type of Aphengescope with 
Adjustable Diverting Mirror 

simplest fonn of this apparatus is provided with 
a lamp on each side of the objective. The 
incandescent electric lights are fixed in tubes, 
the ends of which are provided with reflectors, 
with a hole in each to allow of the insertion of 
the conducting wires. In the pattern having 
three illummants, two are used as just described . 
while a third, at the back, is utilised for trans- 
imtting light direct when inserting an ordinary 
transparency in the groove provided. 

Devices on the same principle have lately been 
used for projecting the image of the dial of a 
watch upon the ceiling so that a person lying 
m bed may switch on the lamp and see the time.. 
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A practicable form of aphengescope for attach* 
tnent to optical lanterns is hexagonal in plan, 
and IS made of either wood or metal. At the 
back are two doors permitting of one object 
being shown while another is being prepared. At 
the front are three holes, the central one having 
a flange to receive a lantern objective of long 
focus and large diameter, and the side holes 
being bushed with brass tubing to receive the 
draw-tubes of two lanterns. The object to be 
shown is placed in the aphengescope behind the 
objective. 

Modern lighting facilities are responsible for 
the recent revival in opaque lanterns. Incan- 
descent gas, incandescent electric lamps, and the 
more powerful electric arc, .supply all that is 
necessary with regard to illumination in order 



to procure brilliancy of image upon the screen. 
But with improved lighting facilities comes the 
possible evil of overheating the subject, and 
consequently damaging the originals. One pre- 
caution against this evil suggests itself in the 
form of an alum tank, interposed between 
illuminant and subject, which performs the 
function of absorbing heat rays without 
unduly interfering with the course of the illu- 
niiuaiit rays. Such a device has often been used 
in conjunction with lanterns when projecting 
transparencie.s, especially when the slide is 
required to remain stationary for any length of 
tune. Moving panoramic pictures for the 
aphengescope have been suggested, and in this 
case it may not be necessary to introduce an 
alum tank or heat absorber ; but for lecture 
purposes, when the picture is fixed for a con- 
siderable period, an absorber is a useful adjunct. 

“ Mirroscope ” is the name given to a recent form 
of aphengescope, and it is designed separately for 
electric, acetylene, and incandescent gas light. 

APLANAT 

A lens sufficiently well corrected for chromatic 
and spherical aberrations to define well at a large 
aperture. The name is now usually applied to 
lenses of the rapid rectilinear type, although a 
special lens called a “ rapid aplanat " (//6-5) was 
introduced by Stemheil in 1893. This somewhat 
resembled the autiplanat of the same maker m 
having a positive front and negative back lens, 
but consisted of five glasses. 

APLANATIC 

Capable of working at full aperture, a term 
first applied to photographic lenses by Thomas 
Grubb, of Dublin, who introduced an “ aplan- 
atic landscape lens.” 

APLANATISM 

The quality of being aplanatic. 


APOCHROMATIC Apochromatique ; Ger., 
Apochromatisch) ^ 

A term applied to lenses m which light of more 
than two colours is brought to a focus. In the 
ordinary achromatic construction, the green and 
yellow rays near the D line in the spectrum and 
the violet- blue rays near G are combined ; but 
m the apochromatic lenses the red rays also 
come to a focus on the same plane. This quality 
is invaluable for three-colour work, as images 
taken through blue, green, and red screens are of 
equal size. 

In process work^ apochromatic lenses are 
specially sm table for use in three-colour repro- 
duction. The term is one specially used by 
Carl Zeiss to describe lenses for colour repro- 
duction ; for example, the ” Apochromatic 
Planar ” and ” Apochromatic Tessar.” 

AQUA FORTIS (Latin) 

Weak mtric acid. The term was once uni- 
versally used by chemists for nitric acid, whether 
dilute or not. 

AQUA REGIA (Latin) 

So called because it dissolves the noble 
metals ; a mixture of 3 parts of nitric acid and 
I part of hydrochloric acid. It is used for dis- 
solving gold and platinum, as, for example, 
when making gold chloride, the metals being 
insoluble m the .separate acids. Its solvent 
action depends upon the fact that it contains 
free chlorine, hberated by the oxidizing action 
of nitric acid upon the hydrogen of the h5^(lro- 
chlonc acid. 

AQUA VITAE (Latin) 

An old name for alcohol [which see), 

AQUARELL PROCESS 

A combination of half-tone and chromo- 
lithography for colour printing, practised 
m Germany. Also known as aquarell fac- 
simile reproduction, aquarell imitation, and 
aquarell gravure. The last -mentioned is 
really a combination of colour plates with 
collotype 

AQUATINT [See ” Gum-bichromate Process ") 

AQUATINT ETCHING PROCESS (Fr., Aqua- 
tinte , Gcr., Aquatint Mamer) 

An old method of forming a ground, or tint, 
for etching on copper. Resin is dissolved in 
alcohol, the proportion of the latter determining 
the firmness or coarseness of the gram, and this 
solution is poured on the poIi.shcd copper plate 
As the alcohol evaporates the resin reticulates 
into a granular structure. The plate is .slightly 
etched, and then certain parts are stopped out 
corresponding to the tones of the picture. 
Further etchings and stoppings out follow until 
the complete picture is formed 111 graduated 
tones. Usually the plates are printed from by 
the intaglio method, but the metliod has also 
been applied in connection with photo-processes 
for typographic colour work. 

AQUATINT, PHOTO [See ” Photogravure.”) 

ARABIC, GUM [See ” Gums and Resins.”) 
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ARABIN (Fr., Acide gummic) 

The pure, soluble principle of gum arabic, and 
existing in different proportions in different 
samples. In good Soudanese gum the proportion 
of arabin is between 78 and 80 per cent. ; in 
Turkey gum about 40 per cent. It is used in 
the arabin gum-bichromate process, under which 
heading a method of preparing arabin is given. 


ARABIN GUM-BICHROMATE PROCESS 

A gum-bichromate printing process, worked 
out by Nelson K. Cherril, and published in June, 
1909. To prepare the arabin, a quantity of 
best Soudan gmn arabic is sifted through a 
40-mesh sieve. Place in a quart earthenware 
jar 150 CCS of water, 7J ccs. of pure hydrochloric 
acid, and then sift into the mixture, stirring the 
while, 100 g. of the powdered gum. Keep the 
whole at about 120° F. (about 49° C.), and 
stir frequently until solution is complete. Cool 
and add 600 ccs. of the best methylated alcohol, 
free from petroleum, and stir for half an hour or 
so, or until the arabin is thrown down as a white 
precipitate and has lost all stickiness or guni- 
nimess. Filter through two thicknesses of 
cheese-cloth, gather the arabin in the cloth into 
a ball, and squeeze it well, place it in a small 
jar, cover with new spirit, stirring it and break- 
ing it up well, and leave for several hours until 
the spirit has absorbed all the water. Squeeze 
again in cheese cloth, then put the arabin m a 
towel and squeeze it in a press, with as heavy 
pressure as possible Break up the cake formed, 
to allow the remaining alcohol to evaporate, woth 
gentle heat ; then break the remaining lumps in 
a mortar and dry until all is a dry, gritty powder. 
'J'he formula in the English system would be 
roughly as follows : — 


Water . 

Hydrochloric acid . 
Powdered gum 
Methylated alcohol 


5 i oz- 
. 127 mins. 
1540 grs 
. 21 oz 


To prepare synthetic gum, take 20 g. of 
arabin, 20 g. of heavy magnesium carbonate, 
and from 40 ccs. to 75 ccs. of water, according 
to the thickness of the solution preferred for 
coating. This formula in English is — 

Arabin ..... 308 grs. 

Magnesium carbonate . . 308 „ 

Water . . . . . to 2^ oz. 

WTien mixed, stir occasionally until the froth 
subsides, then filter through muslin. 

To prepare the pigment, lampblack is used ; 
V ash it with repeated doses of mixed ether and 
acetone until all fatty, gummy matters are 
removed ; or, preferably, bum small pieces of 
camphor slowly under a piece of porcelain — say 
the bottom of a porcelain developing dish. 
Scrape off the soot with a palette knife into a 
t(‘st-tube and wash with mixed ether and 
acetone until these solvents come away with 
only slight discoloration. Pour off as much 
as possible without losing the black, and dry 
by stirring the test-tube in hot water, keeping 
the water from the pigment. When dry, the 
tube IS inverted, and the black will fall out freely. 
A special lampblack, known as No. 4, has been 
prepared for this particular process. To mix 
the gum and pigment for coating upon paper. 


it is necessary to experiment with the particular 
paper to be used, taking a normal temperature 
— say 95® F. — for the developing water and a 
normal time — say forty-five minutes — for devel- 
opment. The mixture must be such as will just 
soak clean from the paper in the development 
time. With too little gum the pigment soaks 
into the paper ; with too much, it washes away 
before development is complete. In practice it 
is best to make up an under-gummed and an 
over-gummed ink, and experiment with these 
will show tlie proportions for any paper. For 
instance, Cherril recommends the making of one 
ink containing gum in the proportion of 20 arabin 
to 75 water, and the other 111 the proportion of 
20 to 45 of water. If both these are pigmented 
in the same proportion as to quantity — that is 
to say, about 4fx3 to 500 mm of lampblack to 
each 10 CCS., the one will be found to give too 
much penetration to Joynson’s or Rive’s paper, 
and the other too little ; a mixture of the two 
will be found to give a good result. I'he 
mixture is sensitised just before use by an 
addition of an equal volume of bichromate 
solution made by adding 1 5 g. (230 grs.) of 
ammonium bichromate to 100 ccg (3J oz ) of 
water ; dissolve by heat, and neutralise by stir- 
ring in a little chalk, decanting when efler- 
vescence ceases and the solution settles The 
paper to be used is brushed over thinly with the 
freshly-mixed gum and bichromate, the bru.sh 
marks being obliterated by crossing and recros.s- 
mg the strokes. After drying, the paper is 
ready to be exposed. Exposure should be by 
actinometer after the manner of carbon, and 
the paper is much more sensitive than the 
average gum-bichromate paper prepared by 
other processes If the development of a print 
from an ordinary negative is complete in about 
forty-five minutes in water at a temperature of 
95® F. (35® C.), the result will be perfect Develop- 
ment may be performed in a vertical tank by 
floating face downwards on the water, only 
“controlling” in the usual manner. (For par- 
ticulars of gum work in general, see “ Gum- 
bichromate Process.”) 

ARAGO, DOMINIQUE FRAN^IOIS 

An eminent French astronomer and physicist 
{h 1786, d. 1853), to whom Daguerre showed and 
explained his earliest results. Daguerre’s dis- 
covery was communicated to the Pans Academy 
of Science by Arago on December 7, 1839, and 
it was on the latter's recommendation that 
the French government awarded Daguerre a 
life pension of 6,000 francs, on condition that he 
published the process. 

ARC LAMPS (Fr., Lampes d arc ; Ger., Bogen- 
lampen) 

Lamps in which a powerful light is obtained 
by passing an electric current through a pair of 
slightly separated carbon pencils. Where the 
current is interrupted by the gap an intensely 
brilliant arc is created. Arc lamps are of two 
principal kinds : {a) open, in which the carbons 
are exposed to the air, and {h) enclosed, in which 
the carbons are almost hermetically sealed in a 
glass-covered case, and bum in a mixture of 
carbon monoxide and nitrogen foraied by their 
own combustion. The enclosed type is coming 
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to be preferred, on account of its increased 
actinic power, due to its larger arc, the greater 
proportion of violet rays, and the fact that the 
life of the carbons is much longer, owing to the 
practical absence of air, and consequently slower 
combustion. Some excellent open-type arc 
lamps are, however, obtainable, in which several 
pairs of carbons are used ; these obviously yield 
a more powerful light than the single carbon 
pattern. 

The arc light is employed in studio portraiture, 
printing, copying, enlarging, and photomicro- 
graphy, also in the optical lantern and cinemato- 
graph. 

Ill studio work the lamp should be supported 
on an adjustable tripod or bracket, so that it 
may be raised as high as 8 ft, or 9 ft. or lowered 
at will. The direct light of the arc is liable to 
produce hard lighting and heavy shadows , and 
it IS therefore advisable either to cut this off by 
a small opaque disc placed m front of the carbons 



A. Open Type Arc Lamp, with B. Enclosed 
Diffusing Screen, etc. Arc Lamp 


and to use only the light obtained from an 
umbrella reflector or screen at Uic back of the 
lamp, or, as an alternative, to use a translucent 
diffusing screen of muslin or tracing cloth in 
front of the lamp. Sometimes these two plans 
are combined. A illustrates the use of a diffusing 
screen c with the Boardmaii multi-carbon arc 
lamp (open type). The metal shield D screening 
the direct light of the arcs will be noticed, and 
also the large umbrella reflector E. B shows 
an extensively-used pattern of enclosed arc (the 
“ Westminster designed for general photo- 
graphic use. For low studios, a reversed 
model is made, having the arc chamber on top 
instead of beneath. Whatever kind of lamp 
is employed, the lens must be shielded from the 
direct rays by means of a projecting hood. 

For printing, the lamp should not be too 
near the frames, a good average distance 
being 2 ft. or 3 ft. Various stands are obtain- 
able to support a number of frames in circular 
tiers, the lamp being suspended in the centre. 


In lantern and anematograph work the open 
arc at present holds the field, though the enclosed 
arc is coming into use. Lantern arc lamps are 
so designed as to economise space, and are fitted 
to a shding tray. A model having the carbons 
at a right angle is claimed to give a better and 
more direct light, and to take up less room than 
those types in which the carbons form a very 
obtuse angle with each other. 

In process work, arc lamps play an important 
part, practically all work being done by electric 
light, because of its uniformity and the certainty 
of the exposures as compared with daylight. 
The “ open " arc has been almost entirely super- 
seded by the “ enclosed ” arc. For copying, 
a pair of lamps is usually employed taking 
about 10 amperes, though for large work four 
lamps may be neccvssary. The lamps are 
enclosed with scim-cylmdrical* reflectors, which 
are whitewashed inside. For colour work 15 
ampere lamps are frequently adopted, and 
coloured flame carbons utilised to aid the expo- 
sure through the colour filters. Red flame car- 
bons, for instance, are found beneficial with the 
red filter for the blue printing plate. Search 
lights of high amperage are ^so employed in 
some studios for securing very powerful illumin- 
ation. For prmting on the metal, lamps of 
from 15 to 20 amperes are employed. Arc 
lamps for process work are usually run in 
“ parallel ** ; and a high voltage — 200 volts or 
more — is preferable with enclosed lamps so as to 
obtain about 140 volts across the arc, by which 
means a long flaring arc of great actinic power 
IS obtained. 

ARCHER, FREDERIC SCOTT 

Bom at Bishops Stortford, 1813, died in Lon- 
don, May, 1857. He invented the wet collodion 
process in 1 848, and published working details in 
The Chemist, dated March, 1851, his own 
“ Manual of the Collodion Photographic Pro- 
cess " following in 1852. His process practically 
displaced both the Daguerreotype and Tal- 
botype (calotype) processes, and enjoyed popu- 
larity from 1855 to 1880. Many historians have 
cxiupled other names with Archer's, either as 
assistants or co-mventors, but close study of all 
the facts leads mevitably to the conclusion that 
Archer deserves the whole of the credit. He 
introduced pyrogalhc acid (then sold at 6s. 8d. 
per dram) as a developer ; a camera within 
which plates could be exposed, developed, and 
fixed ; a triple lens to shorten the focus of a 
double combination lens ; and a metliod of 
whitening collodion positives upon glass {see 
“Alabaster Process”). Archer lived and died 
a poor man ; and at his death a subscription list 
was opened and a sum of £747 raised for his 
widow and children. Mrs. Archer died shortly 
afterwards (March, 1858) and the amount was 
settled upon his children, together with a Govern- 
ment pension of ;^5o per annum. Punch, referring 
to the testimonial, said (Jtme 13, 1857): “To 
the Sons of the Sun.— -The inventor of collodion 
has died, leaving his invention unpatented, to en- 
rich thousands, and his family unportioned to the 
battle of life. Now, one expects a photographer 
to be almost as sensitive as the collodion to which 
Mr. Scott Archer helped him. A deposit of 
silver is wanted (gold will do), and certain faces 
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now in the dark chamber will light up wonder- 
fully, with an effect never before equalled in 
photography. , . . Now, answers must not be 
negatives.” 

ARCHEROTYPE, AND ARCHOTYPE 

The early names (after Archer, the inventor) 
of the collodion process. 

ARCHITECTURAL PHOTOGRAPHY 

In photographing architectural subjects, 
whether for pictorial or reaird purposes, regard 
must be paid to the fact that technical correct- 
ness IS absolutely essential. Many technical 
points that can be ignored without any .serious 
disadvantage in landscapes become important 
in architecture, and disregarding them would 
involve serious loss of quality. The camera 
back must be kept upright so as to secure vertical 
lines in the photograph ; it should be tested with 
a level or a plumb indicator. The one exception 
to tins rule is that in many old buildings the 
walls lean outwards, the heavy pressure of the 
roof, acting for centuries, having forced them 
into that position. In that ca.se, the camera 
may be tilted slightly, the back leaning back- 
wards, so as to bring the walls or columns vertical 
in the photograph Wide-angle lenses, or those 
that include a large expanse of view, become a 
nece.ssity in most architectural work. In exteriors 
<is well as interiors, the space is frequently too 
limited to allow a distant point of view to be 
taken, and a lens that will include sufficient of 
the subject from a very short distance becomes 
nec essary Although this is by some regarded as 
a disadvantage, it cannot in every respect be so 
con.sidcrcd. Photographing a subject from a near 
point of view possesses one distinct advantage. 
It conveys the impression of looking upwards in 
a manner that cannot be attained by any otlier 
means , and this frequently adds impressiveness 
to the picture. Small portions or details can be 
effectively taken with a lens that would be .suit- 
able for general land.scapc work, but larger sub- 
jects require the shorter focus instrument. The 
most useful wide-angle lens will have its focus 
about four-fifths of the longer side of the plate ; 
and if the worker has a second lens, its focus 
should be about the same as the longer side of 
the plate. And the ordinary landscape lens — 
one and one-third the length of the plate — will 
be useful for tho.se subjects that provide suffi- 
cient space. The lens, whatever may be its 
focus, should be capable of covering a much 
larger area than the plate in u.se. In many sub- 
jects the lens has to be raised considerably above 
the cf litre of the plate, and, unless tlie lens will 
cover when it is so raised, dark empty comers 
will appear on the negative. Tilting the camera 
to accommodate a lens of limited covering 
capacity is very undesirable ; the front and back 
not being parallel necessitates the use of a very 
small stop to secure sharp definition. 

The camera should be simple and rigid, so 
that long exposures may be given without any 
risk of vibration. The rising front should allow 
the lens to be raised well above the centre ; 
almost as far as the top edge of the plate is 
occasionally required. Within reasonable limits, 
the greater the rise obtainable, and the greater 
the covering power of the lens, the more useful 


and adaptable will be the apparatus for archi- 
tectural subjects. An anastigmat possesse.s .so 
many advantages that no other type of lens 
should be employed. 

In all subjects an oblique position rather than 
a full front view .should be cho.seu. The latter 
destroys the effect of relief, whereas the former 
shows it effectively. It is very rare that a full 
front view of any subject is effective ; the result 
is almost always flat and lacking in interest, as 
the projection of one part of a subject beyond 
another is lost in the picture. A wide-angle 
lens IS frequently valuable m enabling the photo- 
grapher to select a more oblique position than 
would otherwise be obtainable. 

A liberal proportion of foreground should 
always be included in front of the nearest import- 
ant vertical object ; it assists m conveying the 
impression of space. The normal height of 
vision — 5 ft. from the ground — is the be.st for 
all large or high subjects , it conveys the most 
natural impression of size Photographing from 
a height dwarfs the effect of the building, and 
.should be adopted only for special purposes. At 
times the camera may be much lower than 5 ft., 
espeaally for small subjects taken with a wide- 
angle lens. {Sec ‘‘Interiors, I’hotographiiig ” ) 

Symmetry m the arrangement of the .subject 
on the plate should be .studiously avoided , and, 
equally, an arch, a column, or a doorway that 
may form an important part of the subjec!t 
.should never be shown almost but not quite 
completed, broken by the boundary line of the 
picture It conveys the sense of incompleteness 
and absence of support. Sunlight is very effec- 
tive in some exterior work, especially in compre- 
hensive views of large buildings. In smeller 
.subjects, too, it is frecjnently a valuable aid to 
picturesque quality. At time.s, the .sun .shining 
almost along the principal face of the building 
photographed will produce exceptionally good 
effect by throwing very long shadows of all pro- 
jecting details. In many small details, direct 
sunshine is best avoided in order to show the 
form and surface of tlie details free from cast 
shadows. When photographing m .sunshine a 
full expo.sure is absolutely necessary 111 order to 
secure transparency and full detail 111 the 
shadows. {See aho ” Intenors, Photographing ” 
and ” Exteriors, Photographing ”) 

AREA SYSTEM OF STOPS 

An obsolete system of marking lenses and 
stops suggested in 1886 by George Smith Kvery 
stop and every lens had its own number, and 
the relation of the stop number to the lens 
number was supposed to indicate the correct 
exposure. 

ARGENTIC SALTS, OPALS, ETC. 

Argentic salts are salts of silver ; argentic 
opals are opals sensitised with silver. Argentum 
IS the Latin name, and Argent the French name 
for silver. Sen.sitised materials of one particular 
make are called argentic opals, paper, etc., but 
bromide opals, paper, etc., are more popular 
names. 

ARGENTOMETER (Fr., Argeniomitre, Pise 
Nitrate ; Ger., Argentometer y Stlbermesser) 

This instrument is used by wet collodion 
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workers for testing the strength of the silver 
bath. It consists of a hydrometer which is 
floated in a tall glass jar. The hydrometer is 
graduated either to show grains per ounce of 
water, parts in a certain volume of water, or 
percentages. The first-mentioned is most 
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commonly emplo^’-cd by F.uglish workers, and 
the second or tlurd by Continental workers 
The reading is only accurate in case of a new 
bath, as by use the bath becomes charged with 
iodising salts and alcohol from the ('ollodionised 
plates, but for all practical purposes it forms a 
suifu'ient test. 

ARGENTOTYPE 

A name for bromide paper, and widely used 
in the early days of the bromide process 

ARISTOGEN 

A concentrated one-solution hydroqunionc 
developer, introduced by hiesegang, consisting 
of hyclrocjuinonc, sodium acetate, sodium sul- 
phite, and citric acid, for developing faintly 
printed- out gclatmo-cdiloricle and c'ollodio-chlor- 
ide papers. According to Schnauss a similar 
and suitable formula is : — 

Hydroqninone (7 ®/o alcoholic 

solution) . . . 4 parts 

Sodium acetate (ii^ % solution) 8 ,, 

Water . . . . • 7 ^> >> 

ARISTOSTIGMAT {Sec “ Lens.’ ) 

ARISTOTYPE 

A gelatin(>-('hlc:>ride POP. The original ans- 
totype paper was simply a paper prepared with 
a substratum of banuni, and coated with a 
collodio-chlonde of .silver emulsion, and the 
tenn was first used early 111 the ’eighties, Ober- 
nettcr, of Munich, being the first to introduce it. 
The name is still used by some makers of P O P., 
both gelatmo- and collodio-chloride, especially 
in America. 

AROMATIC CARBON COMPOUNDS 

A very large class of chemical compounds 
■which are derivatives of benzene or contain what 
is known as a closed chain or nucleus similar 


to benzene. Generally, they contain a larger 
percentage of carbon than the fatty or aliphatic 
compounds, and are more frequently crystalline 
at ordinary temperatures, and more easily 
converted into substitution products, especially 
by the action of nitnc and sulphuric acids, 
which produce nitro and sulphonic derivatives, 
^fost of the newer developers belong to this 
class. 

ARROWROOT (Fr., Arrowroot; Ger , Ffetl- 
wurzelmehl) 

A prepared pure starch obtained from vari- 
ous plants, the finest being the West Indian, 
of which the source is the rhizomes of Maranta 
arundiuacca. English arrowroot is the starch 
obtained from potatoes. Arrowroot is used for 
sizing papers before sensitising and also as a 
mouiitant. 

ARTIFICIAL IVORYTYPES 

I^hotographs made in 1857, by Mayall, on a 
paper substitute prepared by mixing barium 
sulphate with albumen, and rolling the paste 
into sheets These, when dry, were printed upon 
and used as paper. 

ARTIFICIAL LIGHT 

Thanks in no small measure to the introduction 
of rapid plates, and of lenses working at very 
large apertures, artificial light has become ol 
’iicstimable service in photography. It is used 
for lighting the subject, for illuminating the dark- 
room, and for printing. The actinic power is 
obviously important, and the following table 
gives the approximate comparative powers of 
the illummants in common use, a standard candle 
being taken as i : — 

ACTINIC PoWKRvS OF ARTIFICIAI. LIOHTS 


standard candle . . . i 

Colza lamp, A-m. wick . . 2 

Paraffin lamp, ^-m. wicl: . . 4 

,, ,, I -111 wicL . . ](» 

Paraffin duplex lamp . . 

2 -ft gas burner . . .12 

S-ft. n M ... 35 

16-c.p. electric incandescent lamp 35 
32-c p. ,, ,, ,, 7 *^' 

Welsbach incandescent gas . 80 


Sir William Abney gives the following table, 
showing the photographic value of some artificial 
lights in terms of the photographic value of a 
standard candle, the photographic value being 
taken as the eficct on bromide of silver : — 

I iKht of the optical Value Pholographic V.iluc in 
of om Standard Candle I ernis of Standard Candle 


Standard candle . . . i 

Ordinary paraffin candle . . 1'3 

Oxyhydrogen light, blow-through 
jet . 2 

Electric arc hght . . .10 

Magnesiiuii burnt at the rate of 

I gr. per minute. . -15 

Bright siiii at noon in summer 21*6 


Referring to the above, Sir William Abney says : 
“It will be noticed how the optical and photo- 
graphic values differ It might be thought that, 
although these differences do exist, yet, by 
increasing the smaller number, the same effect 
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might be obtained. It must be recollected, how- 
ever, that the electric light radiates from 1,000 
to 10,000 candles from a very small area, and 
that, to make the same photographic jllumm- 
ation, the number of candles would have to be 
the same, but multiplied by 10. Thus, if an 
electric arc light radiated 1,000 candles, the 
number of standard candles that would have to 
be employed would be 10,000, a number which 
\NOuld never be concentrated m any reasonable 
area. Sunlight may be taken as equal, optically, 
to 5,600 caudles placed at one foot from the 
object illuminated,” 

The electric arc and the mercury vapour lamps 
are the most powerful for photographic purposes, 
and largely used by professional workers because 
of their richness in those rays to which dry plates 
are the most sensitive. The light from incan- 
descent electric lamps is usually of a yellowisli 
tint, serviceable enough for printing, dark-room 
illumination, etc., but hardly strong enough for 
portrait work unless used in large numbers. 
Acetylene gives a very serviceable and intensely 
actinic light for most photographic purposes. 
The artificial light that is most generally used 
for printing, however, is the incandescent gas 
mantle, which, vhen of an average quality 
and full size, gives a light of between 60 and 
70 candle power Magnesium, m the form of 
either powder or ribbon, is extensively used for 
portrait \vork outside the studio at night, its 
use dating from 1863. Ribbon and pow'der, 
weight for weight, give approximately the same 
illumination ; and one inch of ribbon 111 contact 
printing is equal to four minutes' exposure to 
an ordinary flat flame gas burner at the same 
distance {see also ” Flashlight Photography ”). 
In 1882 a lamp was devised for buniing magne- 
sium ribbon m oxygen ; a number of improve- 
ments followed, and the lamp is now an article 
of commerce. Ordinary gas burners, oil lamps, 
and candles give lights that are of poor actinic 
value. As regards the cost of some illuminants, 
Leon Caster, A.M.I.E E., has given the follow^ing 
table : — 

Cost per I ,or>o 
hours per candle 


power. 

Petroleum .... 

Alcohol incandescent . - i0'03d. 

Auer burner, incandescent gas . 3 ’^ 7 <^- 

Pressure gojilight, incandescent . 2 i2d. 

Carbon filament lamp . . 14 i id. 

Nemst lamp . • . • 8 8 2d. 

Arc lamp. .... 5-1 8d. 

Flame arc lamp . . . i'o6d, 

(See also “ Acetylene,” “ Flashlight Photo- 
graphy,” “ Candle Power,” ‘‘ Limelight,” 


“ Artificial Light, Portraiture by,” etc.) 

ARTIFICIAL LIGHT, PHOTOGRAPHY 
BY 

Photography by artificial light presents no 
serious difliculty if proper precautions are taken, 
and a correct exposure given. It is imperative 
that the source of light should be in such a 
position that no direct rays reach the lens. When 
it is unavoidable that the source of light is in 
front of the camera, the lens may have fitted to 
it a sky-shade or a large temporary hood, so 


as to protect it from the light. Whenever pos- 
sible, the source of light should be behind the 
camera, not directly at the back, but at one side 
or the other. Where the arrangement of the 
light IS under the photographer’s control, and 
the light is of such a nature that it can be divided, 
the larger part should be placed at one side and 
behind the camera, and the smaller part at the 
other side. Even where the light is fixed, but 
divided, as with two or more electric arc lamps, 
a similar result may be obtained by placing the 
camera so that one light is almost directly 
behind it, slightly to one side, and the other one 
cxmsidcrably towards the other side. When 
practicable, the light should be diffused by a 
screen of tissue paper. This softens the light, 
and destroys the harshness of the cast shadows, 
which would otherwise be very strongly marked. 

W'hen photographing an interior, or a small 
object in a building, by electric arc lamps, the 
strength or actinic value of the light may be 
tested by means of an actinomcter while the 
camera and subject are being arranged. For 
a room about 40 ft by 25 ft. or 30 ft., with the 
camera and a single arc light of about 2,000 
candle power at oue end, the exposure should be 
ten minutes, using a lens aperture of f/i6 and a 
plate of a speed of 200 or 250 H. & L. For a 
small object photographed at a distance of 6 ft. 
or 7 ft., illuminated by a single arc light of 
2,000 candle power at a distance of 10 ft or 
12 ft., the exposure should be five or six lumules 
for a light-coloured object, up to twelve or fifteen 
minutes for one of dark colour. 

Where arc lamps are not available, magnesium 
ribbon or powder, or a mixture of magnesium 
and aluminium, may be employed. The powder 
IS frequently burned m the form of a flash, and 
though this may be desirable when groups of 
persons have to be included, the methods in 
which the powder is burned more slowly are 
preferable. Magnesium alone produces considcr- 
alfle smoke in burning, and though this smoke 
IS only in evidence after the exposure is com- 
pleted, it IS a serious objection m many cases, 
and quite prohibits making a second exposure. 
{See ‘‘Flashlight Powders.”) 

A convenient form of artificial light easily 
obtainable is that sold under the name of 
“ Flash Candle ” These candles consist of a 
celluloid tube filled with a perfectly safe mixture 
which bums for a few seconds and produces a 
light of great intensity. They are obtainable in 
various sizes, called two-second, four-second, and 
seven-second candles respectively. Two, three, 
or four of these may be placed in suitable posi- 
tions for lighting an interior, and they may be 
lighted m rapid succession by applying a lighted 
taper to the touch-paper with which each candle 
is provided. Focusing and arranging must be 
done before lighting the candles. A room or 
space about 25 ft. by 16 ft. would be sufficiently 
illuminated if the camera and lights were at one 
end and two four-second candles were burned, 
using a lens aperture of //16 and a plate having a 
speed of 200 or 250 H. & D. As in the expo- 
sures given for electric light, it is assumed that 
there is a wall near the lights, or an equally 
well-lighted space beyond. If these candles 
or an electric light were used to illuminate a 
small space which formed part of a large room 
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or open space, in such a manner that there was 
a large open dark space beyond the light, at 
least half the illumination would be lost by 
diffusion. 

Still life and flower photography may be 
earned out very successfully by artificial light, 
using cither magnesium ribbon or the flash 
candles. (_)nc four-second candle at a distance 
of 3 ft should be sufficient, using the lens at//i6 
and a 200 H & D. plate ; a screen of ground 
glass or tissue paper for diffusing the light is 
imperative, and a white reflector behind it. 

Copying may be done in a similar manner, or 
by means of the ordinary gas or electric house 
lighting Two lights should be used if possible, 
one placed at each side of the camera, so as to 
light the work to be copied as evenly as possible ; 
or half the exposure may be made with a single 
light at one side, and then the light placed at 
the other side for the remainder of the time. 
When copying a print with a glossy surface, care 
must be taken to avoid the sheen that may be 
produced by an improperly placed light. P'or 
copying a photographic print, the same size as 
the original, using a 50 candle-power gas or 
electric light placed about 2 ft. from the print, 
the exposure required for //16 and a plate 200 
II tSc D. would be about five minutes. For 
copying a black print on plain white paper — a 
line engraving, for example — two minutes would 
be sufficient. 

For rapid work by artificial light, see under 
the headings “ Flashlight Photography ” and 
“ Flashlight Powders.” For the application of 
artificial light m the production of prints, see 
under the headings “ Bromide Paper ” and 
” Gaslight Papers and Lantern Slides.” 

ARTIFICIAL NEGATIVES 

Hand-made, and not photographic negatives; 
known also as factitious negatives. An opaque 
ground or varnish is spread on glass, and, when 
dry, i.s scratched through wnlh a needle point, 
making a drawing after the style of an etching 
The process is also used for making lantern shdes 
(positives) of diagrams, writing, etc. Asphalt 
varimsh to which wax is added until a pliable 
ground is obtained makes a suitable coating. 
If the ground is sticky or is not dense enough it 
may be dusted over and polished with fine 
blacklead, such as is used by electro typers. 
While grounds may also be formed by dusting 
wnth bliwc d'afgent A wet plate may be fogged, 
developed, and intensified to form a ground , 
and there are numerous other methods of pre- 
paring such plates. 

ARTIGUE PROCESS 

A modification of the carbon process, named 
after its inventor, Mons Artigue No safe- 
edge is necessary on the negative, there is no 
transfer, and consequently the print is not 
reversed. The paper for this process is sup- 
plied coated with a mixture of a colloid sub- 
stance and a very fine black pigment. It is 
supplied insensitive, and requires to be sensi- 
tised by floating on a 2 per cent, solution of 
potassium bichromate. A thin negative is most 
suitable for this process, and the exposure of 
the print is timed by means of an actinometer 
as in ordinary carbon printing. An essential 


feature of the process is the method of develop- 
ment. A very fine sawdust is supplied by the 
makers of the paper ; this has to be mixed wnth 
water to about the consistency of a thick soup. 
The print is soaked m tepid water for a few 
minutes, and then laid face upwards on a .sheet 
of glass. The sawdust and water mixture, 
preferably tepid, is poured over the print from 
a jug. The print is rinsed from time to time so 
that the progress of development may be judged, 
and the pouring of the sawdust mixture is con- 
tinued until the print is sufficiently light, exactly 
as the pouring of water in ah ordinary carbon 
print. As soon as development is completed, 
the print is well rinsed to remove any of the 
sawdust that may adhere, then placed in a 
5 per cent, solution of alum for five minutes, 
rinsed in two or three changes of wmler, and 
dried. The surface of the prints is exceedingly 
delicate, and very great care has to be exercKsed 
throughout to prevent injury The prints pro- 
duced by this process are characterised by very 
great delicacy and rich quality. They have a 
delicate velvety matt surface, the deepest 
shadows are a rich black with full detail, and 
the scale of gradation is good. 

The Artigue process has never been exten- 
sively worked m England. Suggested reasons 
are the extreme tenderness and delicacy of the 
coating, which nece.ssitates great care at all 
stages, and the difficulty experienced in obtain- 
ing the materials. The introduction of the gum- 
bichromate process has le.ssened the demand for 
a paper of the Artigue character, and several 
attempts to introduce a paper somewliat similar 
have met with very slight success It must be 
conceded, however, that none of the .substitutes 
has equalled Mons. Artigue’s production m 
delicacy of surface, in richness of quality, or m 
gradation. 

ARTISTIC PHOTOGRAPHY 

A frequently used but somewffiat vague term 
The idea underlying it is that the producer of a 
given picture has aimed at .something more than 
a merely realistic rendering of the subject, and 
ha.s attempted to convey a personal inipre.s.si()ii. 
Thus, a landscape may be rendered solely as a 
topograplucal view or as the material for con- 
veying the idea of, for example, solitude, an 
interior may be intended to show architectural 
detail or to suggest, for example, grandeur The 
results are consequently either realistic or 
artistic. The artistic element becomes more 
pronounced the more the merely mechanical 
and thoughtless is subordinated to the deliber- 
ate and intentional control of the producer. 

ARTOGRAPH 

An automatic machine, known also as the 
electric artograph and telautograph, for sendmg 
sketches or line drawings along a telegraph wire, 
invented about 1891 by N. S. Amstutz, of Cleve- 
land, Ohio. According to a description published 
at the time, the picture was photographed on a 
“ stripping film ” of gelatine and potassium 
bichromate, which, after washing with luke-wami 
water to remove tlie portions not hardened by 
the action of the light, gave a picture in relief, 
more or less high, according to the tones of the 
original. The next step was to vary the strength 
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of current in the telegraph wire according to the 
variations of light and shade in the picture — 
that IS to say, according to the heights and depths 
of the etched film. This was done by an arrange- 
ment similar to the stylus which moves over the 
indentations on the wax surface of the jihono- 
graph. The point of the stylus passed over every 
part of the film, and tripped up and down accord- 
ing to the degree of relief By a multiplying 
lever its movements up and down were caused 
to depress a senes of keys which completed the 
electric circuit. If the rehef was very low only 
one key was depressed, and more keys were 
closed in proportion to the depth of the relief. 
The current was thus varied in strength accord- 
ing to the degree of relief on the film. At the 
receiving end the current passed through an 
electromagnet, which bore with more or less force 
on a travelling graver, according to the strength 
of the current, and the design was cut in a surface 
of wax, from whicli an electrotype could be 
obtained for printing purposes The results 
published at the time of the introduction of the 
system were crude. 

ARTOTVPE 

A name give to an early collotype process in 
which the plate was given two .separate coatings 
of bichromated gelatine instead of, as at present, 
one. 

ASKAU PIGMENT PRINTING PROCESS 

(Fr., Pruc^dd Askau , Gcr., Ashati-Druck) 

A dustmg-on process introduced m Germany 
by Joseph Rieder, m 1909, in vhich pure india- 
rubber (caoutclicmc), with a small proportion of 
asphalt added, is used as the sensitising material 
Paper coated with the mixture w’lll keep for a 
month. It IS exposed under a positive trans- 
parency, as in other dustmg-ou processes, and 
is “ developed " with a mixture of sea-sand and 
a suitable powdered pigment, the latter adhering 
to the light- alYccted parts according to the 
exposure each porticm has rcccivccl. A lac 
varnish is then sprayed over tlie print by means 
of an air brush to fix the pigment, 

ASPHALT 

The chief of the many synonyms for asphaltum 
{which see). 

ASPHALT PROCESS 

A process of using asphaltum for photo- 
etching. {See “ Asphedtum.") 

ASPHALTO-PHOTO-LITHOGRAPHIC PRO- 
CESS (Pr., La Photohthof^raphtc au 

Bitume ; Ger., Asphalt-Photohthographic) 

An adaptation of the bitumen process of 
Joseph Nicephorc Niepce. A lithographic stone 
IS coated with a solution of bitumen in ether, or 
other suitable solvent, and is exposed to light 
under a negative. The liglit-afiected parts are 
rendered insoluble, and the unexposed portions 
may then be dissolved away by the application 
of ether. After rinsing and allowdng to dry, the 
stone is wetted with gum water, which is applied 
with a sponge. When dry, the surface gum is 
washed oil with a slightly-damp cloth and the 
stone IS lightly etched with a very weak solution 
of nitric aad. It is then rinsed to remove the 


acid, again gummed, and, when dry, waped with 
the damp doth, after wliidi it is ready for print- 
ing from in the ordinary litliographic manner, 
wetting the .stone at each impressicm. The same 
process can be employed with zinc or aluminium 
plates. {See also “ Photo-lithography.") 

ASPHALTOTYPE 

A name given to one of the processes for using 
light sensitive asphalt for making typographic 
printing blocks, {See also “ Asphaltum.") 

ASPHALTUM (Fr., Asphalte, Bitume de Judt^e ; 

Gcr., Asphalt^ Judenpech) 

Synonyms, asphalt, bitumen, bitumen of 
Judea, mineral pitch, and Jew’s pitch A 
natural product of the decomposition ol vege- 
table substances. 

The term asphaltum comes from the Greek 
word for fossil pitch, h^<r<pa\'ros (and (T<paX\oiuai) 
and signifies an unchangeable body. The 
Latin word bitumen is derived from pix iumens. 
Geologically, asphalt is, as stated above, a 
natural product of the decomposition ol vege- 
table substances , and it is found in all parts 
of the world, most frequently in volcanic neigh- 
bourhoods. The principal sources are on the 
shores of the Dead Sea in Syria (whence comes 
the name Syrian asplialtuni), and 111 the Great 
Pilch Lake of the Island of Trinidad , but it is 
also found in the Lake of Maracaibo (in \'cne- 
zuela), at Coxitambo (m Peru), at Barbadocs, 
and in the island of Cuba , wdiilst m Kurope 
there are depo.sits at Seyssel and at Becliel- 
broun (m Alsace) Small deposits have been 
iound in Cornwall, Derbyshire, and Shropshire. 
For photographic proces.ses, however, only the 
Syrian and the Trinidad asplialtiun are con- 
sidered, these having the characteristic pro- 
perties of asphaltum — namely, brownush-black 
(dour, high melting point, and conchoidal frac- 
ture Bitumen has usually been considered to 
be formed by the oxidation of petroleum, and 
according to the generally accepted analysis is 
composed of carbon, hydrogen and oxygen, with 
a small quantity of nitrogen, together with 
sulphur and mineral substances (iron, nian- 
gane.sc and calcium) Syrian asphalt comes into 
the market in large pieces, which frequently con- 
tain small lumps of earthy substaiK'es ('oiisisting 
of carbonate of lime, gypsum, clay, and sand. 
Trmidad asphalt also comes into commerce in 
large pieces, which, however, do not contain 
the earthy particles found m the Syrian. The 
eoiiimerdal asphalt can be purified by boiling in 
w^atcr, when the pure asphalt melts and floats 
upon the surface while the impurities subside. 
The Syrian asphalt begins to melt at 275° F. 
(135° C.), and the Trinidad at 266° F. (130° C.). 
The specific gravity of the former is i *103, and of 
the latter 1-96 ; both kinds behave the same in 
relation to solvents. They are partly soluble 
in alcohol and ether, more so in benzole, com- 
pletely and easily soluble in chloroform, bisul- 
phide of carbon, tetrachloride of carbon, tur- 
pentine and the various mineral oils. They are 
insoluble in solutions of caustic potash or soda, 
weak or strong, hot or cold. With concentrated 
sulphuric acid the Syrian asphaltum is decom- 
po.sed, but only by the heat, with evolution of 
sulphurous acid, and it dissolves into a dirty 
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brown fluid. Concentrated nitric acid has but 
very little action on it, even with heat. 

The results of analysis show that the Syrian 
and Trinidad varieties are similar in com- 
position. Kach IS found to contain lo per cent, 
of sulphur, and this constitutes an important 
factor m regard to photographic sensitiveness. 
By successive treatment with boihng alcohol, 
boiling ether and chloroform, it is found that 
both kinds may be separated into three com- 
ponents, differing m their chemical composition 
and photographic properties. The portion (a) 
insoluble in ether shows the highest sensitive- 
ne.ss, {b) the substance soluble m ether is less 
sensitive, and (c) an oily substance extracted by 
alcohol IS quite insensitive. The part that is 
insoluble m ether is, as a rule, easily soluble in 
chloroform and turpentine, and letss so in benzole 
and petroleum. Syrian asphaltum contains 
52 per cent, of the sensitive component, while 
Trinidad con tarns only 38 per cent 

Spectroscopically examined, solutions of Syrian 
asphaltum of the most .sensitive kinds show weak 
absorption bands, whilst the less sensitive kinds 
show the bands more strongly. 

As obtained from dealers, asphaltum is gener- 
ally fit to be used at once , but, if nece.ssary, it 
may be purified by powdering it and digesting 
It with dilute hydrochloric acid, which dissolves 
the earthy particles Some authorities recom- 
mend a treatment with boiling water, by which 
soluble and earthy particles may be separated 
out In order to obtain the most rapid results, 
it is desirable to extract the least sensitive con- 
stituent of the asphaltum with ether, and use 
the residue in making the sensitive solution 
The simplest way of doing this is to digest the 
powdered asphaltum in a bottle wath an excess 
of ether, shaking it up from time to time, and, 
if necessary, stirring it with a glass or wooden 
rod. The ether is changed at intervals of a few' 
hours, till all or nearly all the soluble constituents 
are removed. The last ether is then poured off, 
and the residue thoroughly dried, llusnik's 
asphaltum, which is believed to be prepared 111 
some such way, is obtainable as an article of 
commerce in tlic dry powder form. The solvent 
used for making up the sensitive solution is 
generally benzole, which should be quite free 
from water. Sometimes chloroform is added, 
and generally some essential oil, such as lavender 
or lemon, winch prevents the too rapid drying 
of the coating, and so keeps it miiform ; the 
addition of oil is said to increase sensitiveness. 

The following is a practical formula for pre- 
paring a sensitive solution of asphaltum for 
coating zinc plates for etching : Dissolve 150 grs 
of finest powdered Syrian asphaltum in 2 oz 
of chloroform and 3 oz. of anhydrous benzole. 
Add 30 grs. of Venice turpentine and 10 drops of 
wl of lemon or oil of lavender. The film should 
be of a transparent golden yeHow tint. The 
coating should be done by means of a whirler 
{which see). The exposure is best made under 
stripped films, which may be treated with a 
bath of glycerine to make them adhere when 
squeegeed down to the plates. It is not necessary 
to use a printing frame. The exposure may vary 
from half an hour in the sun to two or three 
hours in the shade. In bad weather the exposure 
may extend to days. Development is usually 
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done with turpentine, which dissolves the soluble 
parts of the image. The scum is rmsed away, 
and the greasiness removed from the surface 
with soap and water or a weak solution of soda. 

Prof. Valcnta has published a process for 
augmenting the sensitiveness of bitumen by 
incorporating sulphur with it. By this process, 
100 g. (3} oz. II grs.) of raw Syrian asphalt 
are boiled in a retort with an equal quantity 
of raw pseudo-cumene — which has the formula 
0,118(0113)3, and a boiling point of about 1 70° 0.— 
and 12 g. (186 grs.) of flowers of sulphur 
which should have been previously dissolved m 
tlie pseudo-cumene. When after about three or 
four hours’ boiling, the evolution of sulphuretted 
hydrogen has ceased, the pseudo-cumene is dis- 
tilled off and the black pitchy residue dissolved 
in benzole in the proportion of 4 to 100, which 
solution IS used for the sensitive coating of the 
plate or stone. The sulphurised asphalt pre- 
pared 111 this way is almost insoluble in ether, 
Imt dissolves fairly readily in benzole, toluene, 
xylene, cmnene, and turpentine, and is very 
sensitive to light. Recently Prof. Valcnta has 
simplified his method by dissolving the asphaltum 
in carbon disulphide and adding siffphur chloride 

A number of processes mostly used for photo- 
lithography take advantage of the fact that 
when bitumen is dissolved in both alcohol and 
ether in suitable proportions it will split up into 
a gram on drying. The film can then be prmted 
under an ordinary continuous tone negative and 
yield a picture 111 half-tones. The Prey process 
IS a successful method worked on this basis. 

Bitumen processes are not much employed 
nowadays, owing to the slowness and uncertainty 
of the exposures. Bitumen powder is, however, 
largely used for dusting on plates to strengthen 
the resist for etching, and the solution is used tis 
a resist varnish for the backs and margins of 
plates, and for stopping out. 

Albermi’s reversed bitumen process consists 
in removing the exposed bitumen from the 
metal plate instead of the un exposed bitumen as 
m the ordinary process. This makes it possible 
to expose the bitumenised zinc plate under an 
engraving, print, or inked drawing on thin 
paper, dispensing with the use of a negative. The 
preparation of the plate and exposure follow 
on the lines of the ordinary process, but develop- 
ment is effected by immersing the plate m a 
dish of 40 per cent, alcohol. The principle oi 
the process is that the alcohol dissolves the part 
which has been acted on by light, and not the 
unexposed part, which is usually developed with 
turpentine. 

ASPIRATOR 

An instrument used to promote the flow of 
gas or liquid from one vessel to another by 
suction. In its vSiinplcst form it is a cylindrical 
glass or other vessel having a pipe to admit air 
at the top and a stop-cock at the lower end. 
A shows a simple form of aspirator bottle. As a 
container for solutions which must be kept in 
bulk free from air, it is shown at B. The large 
bottle C contains, say, a hydroqumone-metol 
developer and has two glass tubes, one of which 
F reaches to the bottom ; F passes through a 
rubber stopper and is continued down below the 
shelf, having a piece of rubber tubing with a 
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clip and a piece of drawn-out tube at the end. 
The other tube E just pierces the rubber stopper, 
and is connected with a small bottle d containing 
about 50 grs. of pyro dissolved in 2 oz. of a 
10 per cent, solution of caustic soda. The 
tube from the large bottle just pierces the rubber 
stopper in the smaller one, while a third tube G 
goes to the bottom, its other end being open to 
the air. This tube should be high enough to 
prevent the pyro-soda mixture being forced out 
of the bottle. To use the arrangement, unclip 
the rubber at the end of the tube F and blow 
through G. Tins forces the developer up and 
down the tube F and .so creates a siphon, it 
being then only necessary to unclip the tube to 
obtain developer from the large bottle down the 
tube. The solution in the small bottle filters 
the air from both carbonic acid and oxygen, 
and the developer keeps good mdefinitely. If 


ASTIGMATION 

An old and practically obsolete synonym of 
astigmatism. 

ASTIGMATISM 

A serious defect in many lenses by which they 
are prevented from rendering vertical and hori- 
zontal lines with equal degrees of sharpness. It 
is more noticeable towards the edges of the field, 
the centre being quite free from it. The defect 
IS best explained by a diagram. If, using a lens 
defective in this way, a dearly defined cross is 
focused in the centre of the field, it will go 
evenly out of focus on moving the screen to and 
fro, the edges being uniformly blurred as at a. 
Upon focussing the same cross near the margin 
of the plate, the vertical or horizontal line only 
will be blurred, the other becoming sharper as 
the screen moves to one side or the other of the 
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B. Aspirator for Solutions 
to be kept from Contact 
with Air 




Blurred Images due to Astigmatism 


the depth of the liquid in the small bottle exceeds 
3 inches, the tube F should be at least 6 inches 
below the shelf. 

ASPRAY-FISHER ANIMATED STEREO- 
GRAMS (Fr., Mithode Aspray-Ftsher de 
la St&rSoscopie Antmie : Ger., Aspray- 
Ftsher Lebendige-Stereographie) 

An invention patented in 1859 by C. Aspray 
and R. Fisher. The two halves of a pair or 
series of stereoscopic pictures are so taken as 
to be views of the same person or object m 
slightly different positions. By rapidly opening 
and closing each eyepiece in turn with a revolving 
disc, so that either eye is alternately edipsed, 
the illusion of motion combined with stereo- 
.scopic relief is obtained. This is the earliest 
recorded attempt to combine apparent movement 
with the effect of natural relief and modelling. 

ASTIGMATIC CORRECTOR 

A negative attachment for removing the 
astigmatism of portrait lenses. It was invented 
by T. R. Dallmeyer m 1897. Although highly 
successful in producing a perfectly flat and non- 
astigmatic field, the corrector was never placed 
upon the market, as it was foimd nece.ssary to 
grind special glasses for each individual lens. 
The focal length of the portrait lens was mcreased 
by from 30 to 40 per cent, with, of course, a 
corresponding decrease in rapidity. 


focal plane of the image, as at B In like 
manner, a cirde is drawn out into an ellipse 
either horizontally or vertically, as the case 
may be. Astigmatism may be minimised by 
the employment of a small aperture, but cannot 
be entirely removed. It is usually found in 
portrait and rectilinear lenses, and may be partly 
cured by shortening the tube ; this, however, 
has the disadvantage of mcreasmg the curvature 
of field. 

ASTRO - PHOTOGRAPHY. {See “ Stars, 
Photographing,” “ Celestial Photogra- 
phy,” ‘‘ Comets, Photographing,” etc.) 

ASTROPHOTOMETRY 

The use of the photographic plate for astro- 
photometry IS not unattended with disadvan- 
tages, for wlfilst the correction of the instruments 
may be good it is impossible to bring all the rays 
to an accurate focus, and they are grouped 111 
rings around the actual image of the star. As 
the brjghtncvSS of the star increases, or the expo- 
sure IS prolonged, the image not only becomes 
denser, but also widens; therefore it has been 
suggested to estimate the magnitude of the star 
both by the density and the increase m diameter, 
or either. Unfortunately, the law breaks down 
that increase of the exposure is equivalent to the 
increasing of actinic luminosity, but it has been 
found to apply to stars down to the eleventh 
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magnitude. When the diameter of the star 
image is used, an allowance has to be made for 
the duration of exposure, and this has to be 
determined for every plate and instrument, but 
may then be taken as coiivStant. When the 
density of the image alone is used, Pickering and 
Schwarzschild independently suggested that the 
out-of-focus images should be photographed 
when they no longer appreciably differ in size 
but do in density One of the chief difficulties 
to which attention has only been recently directed 
IS the effect of the different colours of the stars, 
for obviously a blue star and a red star photo- 
graphed on an ordinary plate and then on a 
panchromatic or red -sensitive plate would 
present totally different images, not only as 
regards size, but density. 

ATMOGRAPHY 

The name given to the curious effects on sensi- 
tive plates and papers caused by emanations and 
vapours from sugar, eggs, smoke, and other sub- 
stances, sometimes referred to as effluviography 
and vapography. 

ATMOMETER (Fr , AtmomHre ; Ger , Dunst- 
messer) 

An instniment for measuring the quantity of 
water passing into the air by evaporation in a 
given time. 

ATMOSPHERE. RENDERING 

In the pictorial sense the word atmosphere 
is generally used to indicate a certain amount 
of visible vapour or mist m the air. The presence 
of mist IS frequently a valuable aid to picture 
making, often imparting a suggestion of delicacy 
and mystery to subjects that are less satisfactory 
\\lioii the air is clear and the light bright The 
rendering of subjects under these conditions is 
not always easy. The exposure must be carefully 
timed, and development must be vSO adjusted 
as to secure a negative of soft and delicate 
gradation The use of a colour scTeen, or light 
filler, is generally a disadvantage, as it has a 
tendency in certain conditions to make the 
veiled distance clearer and brighter than it 
appears. The best result is obtained with a 
full exposure on an ordinary plate, followed by 
development carried only far enough to secure 
detail and gradation without blocking up the 
lighter tones. A delicate grey print in bromide 
or platinum is frequently the best presentment 
of the effect. 

ATMOSPHERIC ACTION 

The atmosphere is a mixture of oxygen and 
nitrogen containing always more or less car- 
bonic acid and aqueous vapour In the neigh- 
bourhood of cities there is also more or less smoke 
and traces of sulphur compounds, and occasion- 
ally ammonia. All developing agents when 
exposed, either in the solid state or in solution, 
to the air greedily absorb oxygen, and they 
discolour and become less active, the oxidation 
products not being developers Silver in a 
finely divided state, as it occurs both m nega- 
tives and prints, is extremely liable to be attacked 
by any sulphur compounds, particularly when 
gelatine is the vehicle, as this readily absorbs 
aqueous vapour and thus brings the deleterious 


sulphur compounds into more intimate contact 
with the silver of the image. 

ATOMIC WEIGHTS (Fr., Potds atomiques ; 
Ger,, Atomgewichte) 

A term relating to the number of atoms form- 
ing a molecule of any element, according to the 
atomic theory. On the atomic weights are based 
the molecular or eqmvalent weights, and a list of 
these is given in a table to be found under the 
heading “ Solubihties.” 

ATZPINSEL (Ger.) 

A round, mop-shaped brush {se^ illustration) 
of soft hair, generally marten fur, bound to a 
wooden handle by means of waxed string 
varnished with shellac. It is used for hrmshing 
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the surface of the metal plate in etching, to free 
the image from scum. It is also occasionally 
employed in etching on copper with iron per- 
chloride when the plate etches slowly and there 
appears to be a deposit in the hollows. 

AURAMINE (Fr., Auramine ; Ger., Axiramiu) 

Synonyms, auramine yellow, aimdotetra- 
methyl diaimdo-diphcnylme thane hydrochloride 
Solubilities, soluble in water, alcohol, and 
ether. A sulphur-yellow- coloured aniline dye 
which is sometimes used for making light filters 
or yellow screens. It is unsatisfactory m this 
respect, as it passes the bright blue, the extreme 
end of the violet, and ultra-violet, absorbing only 
Uie deep blue. 

AURANTIA (Fr., Aurantia ; Ger., Aurantia, 
Kat^ergclb) 

Solubilities, slightly soluble in water, very 
soluble in alcohol. An orange- coloured aniline 
dye used for making light filters. Much superior 
filters can be made with other yellow dyes — 
that is, filters that do not absorb so much red 
and orange as those made with aurantia. 

AUREOLINE (See “ Pnmuline Yellow.’') 

AURIC CHLORIDE (See “ Gold Chloride.”) 

AURIN (Fr. and Ger., Aurin) 

Solubilities, insoluble in water, soluble in 
alcohol. A mixture of aurin, methyl-aurm, and 
coralhu aniline dyes occurring in yellowish 
brown lumps with greenish fracture. It is 
occasionally used for making coloured spirituous 
backing. 

AURORA YELLOW 

A fine yellow pigment used both as a water 
colour and as an oil colour. It is cadmium 
sulphide CdS, prepared by passing sulphuretted 
hydrogen SH through a solution of cadmium 
chloride CdCl^, the precipitate being washed 
with hot water and dried. A final treatment 
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with carbon disulphide CS, is desirable, as this 
removes free sulphur. 

AUROTYPE ( 1 ^. and Gcr., Aurotypte) 

A printing process made known in 1844 by 
Robert Hunt, in which gold chloride was 
used m conjunction with potassium ferncyanide 
and ferrocyanide. Hunt pubhshed other print- 
ing processes in which salts of gold were em- 
ployed. 

AUROUS CHLORIDE {See “Gold Chloride ") 

AUTOCHROM, OR AUTOCHROV PRINT- 
ING 

A combination of typographic and litho- 
graphic printing used for cheap colour work, 
such as coloured postcards. The key pi ate is a 
half-tone typographic block, and the colours are 
filled in with tint plates printed lithographically. 

AUTOCHROME PROCESS 

A process of screen -plate colour photography 
invented by MM. Lumi^re [Eng. Pat. 22,077, I 9 t^ 4 1 
25,718, 1904; 9100, 1906], based on the use of 
starch grams, as far as possible of a uniform size, 
dyed to the necessary colours, red, green and 
blue violet, mixed and sifted on to glass coated 
with a tacky surface. The grains are then rolled 
and any white interspaces filled with a black 
pigment. The screen-plate thus formed is 
coated with a panchromatic emulsion. {See 
“Screen-plate Processes.’*) 

The plate is placed in the dark-slide so that 
the glass side faces the lens, and a black, smooth 
card should be placed m contact with the sensi- 
tive emulsion to prevent any damage to the 
latter. A yellow screen must be used to cut 
down the excessive action of the blue violet 
and blue, and the makers provide special screens 
for this purpose, though the following, sug- 
gested by Von Hiibl, has proved satisfactory in 
practice : — 


A. 

Tartrazine 

. I si grs. 

I g 


Distilled water 

. 1 7^ oz. 

500 CCS. 

B. 

Phenosaffranine 

• 1 * 5 ^ grs. 

0*1 g 


Distilled water 

24i oz. 

900 CCS. 

C. 

Gelatine 

• 93 grs. 

6g' 


Distilled water 

3 oz. 

85 CCS. 


640 minims or 38 ccs. of C should be mixed 
with 168 minims or 10 ccs. each of A and B. 
Immediately before use, 6*2 grs. or 0-4 g. of 
a-‘sculine dissolved in 338 nnnims or 20 ccs. of 
water with 3 or 4 drops of ammonia should 
be added to the dyed gelatine ; it is important 
to make the aesculine solution only just before 
use, as it rapidly discolours. Of this dyed gela- 
tine, 140 minims or 7 ccs. should be coated on 
every 16 sq. in. or every 100 qcm. The exposure 
must be determined by meter, or the speed of 
the plate may be taken as approximately 
2 H. & D. or 3 Watkins, but, unfortunately, 
the speed varies practically both m sunlight 
and shade, and in winter and summer, this 
variation being dependent on the spectral com- 
position of the light. 

After exposure the plate should be developed, 
and the developer first recommended was pyro- 
ammonia, but a later recommendation is the 
following : — 


Quinomet (metoquinone) 62 grs. 4 g. 

Sodium sulphite (anhydrous) 278 ,, 18 ,, 

Liquor ammoniae (-880) 4 mins. 0*2 ccs. 

Potassium bromide . 15^ grs. i g. 

Disblled water to . 35 oz. 1,000 ccs. 

The duration of development .should be 2 1 
minutes at a temperature of 0o° F. (15-5° C ) 
Many other developers may be used, such as a 
normal metol-qumol developer or rodinal i in 1 2 
for six minutes, amidol, rytol, etc. 

As the emulsion is very sensitive to red, the 
plates must be worked in total darkness or in a 
deep green light sucli as is obtained through 
the following filter, and even then the plate 
should be exposed to this light as little as 
possible : — 


New Bordeau R 5 % 

solution 

2i oz. 

125 CCS. 

Tartrazme 4 % solu- 


tion 

3 

150 

Light green S 5 % 

solution 

3} .. 

17s „ 

Glycerine 

I ,, 

50 

Gelatine 10 % solu- 



tion to . 

20 ,, I 

,0f)0 ,, 

oz or 56 CCS. should 

be coated 

on every 


100 sq. in. or 645 qcm. Or, in place of the 
above, fixed-out dry plates may be dyed in 
tartrazme and methyl violet to form a red 
screen, which should be placed in contact with 
one stained with malachite green, and if a brilliant 
light IS used a sheet of tissue paper, stained with 
tartrazme or malachite green, should be placed 
between them. 

At the conclusion of development the plate 
should be rinsed for fifteen to twenty .seconds, 
and then immersed in the following reversing 
bath : — 

Pota.ssium permanganate 31 grs. 2 g. 

Sulphuric acid . .170 mins. 10 ccs. 

Distilled water to . 35 oz. 1,000 ,, 

The plate .should remain in tins for two or three 
minutes and then be exannned by a weak white 
light, and if all the metallic silver has disappeared 
it should be washed for about a minute. It is 
advisable to keep the above reversing solution 
in two separate solutions and mix as required. 

After dissolving out the primary image of 
silver and washing, the plate should be exposed, 
emulsion side up, to white light and then re- 
developed, which may be done by the following 
amidol developer : — 

Sodium sulphite (anhydrous) 135 grs. 1 5 g. 

Amidol . . . 45 ,, 5 ,, 

Distilled water to . 20 oz. 1,000 ccs. 

The original developer, metol-qumol, rodinal 
etc., may also be used. When the second 
development has completely reduced the silver 
bromide, and the picture now shows up m colour, 
the plate is washed for three or four minutes and, 
without fixing, set to dry. If the plate is seen 
to lack brilliancy (due to over exposure) it may be 
intensified with the following, first immersing 
for not more than ten seconds m 192 minims of 
the permanganate solution given above, diluted 
with 20 oz. of water: — 
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A. 

Pyro . 


26 

grs. 

3 

g- 


Citric 

acid . 

26 

3 


Distilled w\ater to 

20 

oz. 

1,000 

CCS. 

B. 

Silver 

nitrate 

39 

grs. 

2-5 

g. 


Distilled water . 

3 i oz- 

100 

CCS. 

For 

use mix 

50 minims 

or 

I I CCS. 

of B 

with 


I fluid oz, or loo CCS. of A, and iniincdiatcly 
afiply to the plate and allow to act ff)r three or 
lour minutes, then rinse lor a minute or two and 
clear m the following : — 

Potassium permanganate 8V grs. i g. 

Distilled water . jo oz. i,ooo ccs. 

for about one minute, and wash. The plate can 
then be fixed in — 

“ Hypo ” • • 3 I g. 

Sodiuiu bisulphite lye i ,, 50 ccs. 

W’atcr to . . 20 ,, 1,000 ,, 

for two minutes and washed and dried by a 
gentle heat. When tiry it should be varnished 
with — 


(Uim dammar . 

31 grs 

2 f) 

g. 

Copal 

77 M 


,, 

Carbon tc trachlondc to 

3 l oz. 

l,(x>o 

CCS. 

Gum (laminar 

I oz 

20 

g 

Beii/ole 

5 

1 00 

CCS 


AMien prop'uly treated, and with correct selec- 
tion ot tin subject, particularly if glaring con- 
trasts of colours are avoided, very exquisite 
U'sults can be obtained. 

Autochromes have been successfully repro- 
duced by the 1 luce- colour and four-colour block 
processes by illuminating the transparency with 
rt flc'cted light and copying through colour 
Alters, the Siinie as m copying from a painting 
or other coloured original The frontispiece to 
this volume is an example of four-colour repro- 
duction 

AUTOCHROMEDIASCOPE 

A reservoir viewing instrument for auto- 
chrome and other screen-plate pictures The 
transparency is viewed, not directly, but reflected 
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in a mirror as at A. The plates are held in 
grooves B, and any given one may be brought 
from the grooves (by means of levers c) to the 
open position D, and so receive illumination from 


the sky. A ground-glass screen is placed over 
the opening at the top, in order to diffuse the 
light. The viewing box is moimted on a rotating 
head, by which it can be tilted to any con- 
venient angle. 

AUTOCOPYIST 

A simplified process of collotype, in which the 
glass plates for bearing the printing image are 
replaced by parchment paper, which is ('oateri 
with gelatine, immersed in bichromate solutuiu, 
dried, and exposed mider a negative, after which 
it is washed, stretched over a bed-plate, inked 
up and printed from m the usual collotype ay. 
The printing is done by means of an ordinary 
letter-copying press, or similar means. 

AUTOGLYPHIC PROCESS 

A method invented by Duncan C. Dallas, by 
which a drawing was made on a metal plate by 
means of a heated pen and a wax composition. 
The plate could be printed from without etching. 

AUTOGRAPHY 

A process of lithographic printing simplified 
for the reproduction 01 writing in facsimile 
The writing is done on a hard, smooth-surfaced 
wTitmg-paper with transfer ink, and then trans- 
ferred to stone or zinc m a press. In some pro- 
cesses the paper w^as damped on the back with 
water, in others wuth acid, and in one proce.ss 
blotting paper soaked m turpentine w'as applied 
tr the back of tlie sheet The process has also 
been applied to type-w^ritten sheets, and to 
crayon drawings on grained paper. 

AUTOGRAVURE 

A photo-mec'hanical process modified from 
the w'cll-known photogravure process, the resist 
image being formed by a special carbon tissue 
manufactured by the company that works the 
system. 

Autogravnre is also the name of a process 
w'orked by a firm m Vienna for reproducing 
paintings. Negatives are made for yellow, red, 
blue, and grey printings. Positives are made 
Irom the first three, and from these half-tcme 
ncgati\es arc made. These are printed on to 
stone, zinc, or aluminium for lithographic print- 
ing. Further printings are added if necessary 
from the same negatives m other shades of ink 
P'rom the fourth negative an embossing plate 
IS made to give relief to the picture. 

AUTOMATIC PHOTOGRAPHY (Fr., La 

Photographic Automatique ; Ger., Auto- 

matische Photographic) 

A term frequently applied loosely, and refer- 
ring strictly only to apparatus that carries out 
the entire operation of making a finished photo- 
graph. To this class belongs the automatic 
machine exhibited by M. Fnj albert at the Pans 
exhibition of 1889. Full directions to the sitter 
were showm in turn at the proper tunes on the 
face of the machine, which was started by drop- 
ping a specified number of coins into a cash-box. 
The duration of the exposure was indicated by 
the ringing and cessation of a bell, and a finished 
ferrotype portrait was delivered in about five 
imnutes. Apart from the liability to get out of 
order, the great drawback to apparatus of this 
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description is that it cannot make allowance for 
the sitter’s possible inattention to instructions, 
or for variations in hglit or temperature. Partly 
automatic machines, with an attendant or 
operator, have in consequence enjoyed greater 
popularity. The illustration shows a typical 
so-called automatic camera of the kind used by 
itinerant photographers and at exhibitions 



The box in the centre of the upper shelf is filled 
with forty ferrotype plates in sheaths, which 
may be inserted in daylight, a heavy lid being 
then placed on top to keep them flat. On 
drawing out and retummg the rod a, which is 
attached to a plunger, the bottom plate is pu.shcd 
into a horizontal holder. By turmng a milled 
head at the side, the plate is raised into position 
for exposure at the back of the small fixed-focus 
camera shown to the left. Having ascertained 
that the sitter is correctly placed by inspecting 
the image in the finder — the small concave lens 
seen at the top — the exposure is made by press- 
ing the bulb, this being connected to a rubber 
tube passing to the shutter through B. Any 
exposure may be given according to the length 
of time the pressure is continued on the bulb. 
By means of another small rod in the side the 
exposed plate is allowed to drop into a wire 
cradle, controlled by the knob c The cradle 
is raised or lowered by turning the knob, while 
on the attached rod are marked distances to 
indicate how far it must be drawn out to bring 
the cradle over each trough in turn. Having 
allowed the plate to remain in the developer a 
stated time, the knob is turned to raise the cradle 
and the rod is pulled out to the distance marked 
for the fixing bath, in which the cradle is left 
till the plate is fixed. The knob is then again 
turned and the cradle transferred in a similar 
manner to the third or washing tank ; after which 
the panel in the front can be let down to examine 
and remove the plate. With a little practice 
the apparatus is very easily manipulated, a 
finivShed positive being obtained in about one 
minute. 


Another branch of automatic photography — 
or, rather, automatic exposure — is that m which 
a photograph is obtained by the action, although 
without the concurrence, of the subject, as 
\vhen securing pictures of wild beasts in the 
jungle, or in takmg a flashlight portrait of a 
burglar. The latter undertaking is quite feasible, 
and various arrangements have been patented 
for the purpose, in which, for example, the unwel- 
come visitor is supposed to make an electric 
connection by stepping on a mat or opening a 
w’lndow, thus rendering a platinum wire red-hot 
and firing a charge of magnesium fla.sh-powder, 
w'hile at the same time actuating the exposure 
shutter of a camera. The one thing against the 
idea IS the fact that the modem burglar would 
undoubtedly prevent the survival of the record 
by smashing the camera to pieces. The auto 
matic photography of animals, birds, and reptiles 
in their natural surroundings is, how^ever, an 
accomplished fact, and some admirable results 
have been obtained. The exposure — or, at 
night, the simultaneous expOvSure and ignition 
of flash-powder — is usually arranged by causing 
the animal or other subject to disturb an elec- 
trically connected cord, or to make a contact 
l)y treading on a prepared stone, branch, or twig. 

AUTOMATIC PRINTING (Fr , Impression 
automatique ; Ger,, Automatisch Druck) 
As early as i860, Fontayne, of Cincinnati, 
employed an automatic printing apparatus, by 
w’liich 200 exposures per minute were possible 
upon a band of sensitive paper, a large con- 
densing lens bemg used to concentrate sunlight 
on the negative. Of later date is a very ingenious 
clockwork printing machine, patented in i<S<S5 
by J. Urie, of Glasgow ; its internal arrangement 



is shown in the illustration. The bromide paper 
is used m a continuous band, which, having once 
been adjusted under the negative, is moved on 
by the length of one print after each exposure. 
The light is fumivShed by a gas burner, and is 
automatically lowered when the paper travels ; 
while a flat dish containing water is interposed 
between the burner and the negative, to prevent 
the overheating of the latter. The correct 
exposure having first been ascertained, the 
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machine may be regulated to repeat it inde- 
finitely as long as it will run, and may be left to 
itself. Large automatic printing machines, 
power-driven and electrically illuminated, have 
of recent years been adopted for the production 
in quantities of bromide prmts, pictorial post- 
cards, etc. Automatic printing machines of a 
special description are also employed m making 
the positive film from the negative one for the 
kmematograph. 

AUTOTYPE {See “Carbon Process.*’) 

AUTOTYPOGRAPHV (Fr., Autotypographie ; 

Ger., Autotypiegraphie) 

A term sometimes used for relief printing 
blocks It has been particularly applied to a 
process for the making of prints from the leaves 
of plants and flowers. 

A process called by tliis name was invented 
by George Wallis, in 1859 and i860, by which 
drawings made upon gelatine could be trans- 
ferred to metal plates, and afterwards used for 
printing from in the same way as an ordinary 
copper plate. 

AUX DEUX CRAYONS 

A style of stained print once popular in 
America. The print is immersed in a solubon of 
alcohol 3 oz , powdered aloc.s ^ oz., until stained, 
or toned, a lemon colour, is then well washed, 
and placed m 3 oz of water to which have been 
added 4 drops of liquor ammoniae. It remains 
there until of a warm orange colour, and is then 
washed, dried, and mounted. The high lights 
are touched up with Chinese white and the blacks 
with Indian ink, and the whole is finally coated 
with a solution of plain collodion iV oz., castor 
oil 4 drops. The process is now obsolete, but 
for a time was a craze in the United States, 
where carefully made and artistic examples 
commanded good prices. 

AUXILIARY EXPOSURE 

A method used 111 the early days of photo- 
graphy m connection with slow plates to assust 
exposure. Before or after the proper exposure 
was made, extra exposures were given on coloured 
papers or through coloured glasses, as it was 
thought that by so doing more detail was 
obtained. In process work even to-day a piece 
of w’hite p<aper is often placed for a few seconds in 
front of a photograph while it is being copied ; 
while m France it is the custom with some expert 
operators with modem dry plates to expose for 
a second or so upon a piece of white paper 
before photographing dark mtenors. It is 
doubtful if such auxiliary exposures are of any 
real use m these days of extra rapid plates, and 
there is always the risk of fogging. Auxiliary ex 
posures have also been advocated for papers, 
particularly when harsh negatives are used, 
for the purpose of getting flatter, actually fogged, 
prints. When photographing gloomy interiors, 
the daylight is utilised as far as possible, and 
sometimes an auxiliary exposure with mag- 
nesium is given for the shadows. 


AUXOMETER (Fr., A uxo mHre ; Ger. , A uxo- 
meter) 

An instrument for ascertaining the magnify- 
ing power of a lens or optical system. 

AXIAL ACCOMMODATION OF THE EYE 

In binocular vision, the converging or diverg 
ing of the axes of the eyes as required so that 
they meet where the object of attention is 
situated. The axis here referred to is the imagin- 
ary line drawn through the centre of the eye from 
the pupillary centre to the retina. In ordinary 
vision, the axes meet at the point where the 
object of immediate attention happens to be 
situated, and as the attention is turned from one 
object to another, the two eyes move by mus- 
cular control, simultaneously, so that whatever 
may be the position and distance of objects 
looked at, the axes converge or diverge as the 
case may require, bnnging the attention of both 
eyes to a common point. When the object 
looked at is remotely placed, the eyes look 
almost parallel with each other ; but if the object 
is only a few feet distant from the observer, a 
conspicuous convergence of the axes is noticeable 
The constant change in the direction of the eyes’ 
axes IS known as axial accommodation, and 
without this double images woixld be seen and 
confusion of perception result. The term is 
sometimes applied to the adjustment of optical 
centres in binocular instruments, such, for 
instance, as the adjustment of twin lenses in a 
stereoscopic camera, binocular microscope, and 
so on. {See “Stereoscopic Photography.”) 

AZALINE (Fr. and Ger, Azalin) 

A mixture of chinolme red and cyanine, 
introduced as a red sensitiser by H. W. Vogel, 
the use of which has been superseded by the 
newer isocyaumes. 

AZOL (Fr. and Ger., Azol) 

A trade name for a concentrated onc-solution 
developer whoso action resembles that of rodinal. 
For plates and films 20 minims of azol are added 
to I oz. of w'ater. For over-exposure 10 drops 
more of azol per i oz. of water are added, but 
for under-exposure the original quantity required 
IS only 1 5 drops per i oz. For bromide papens the 
proportion is 1 5 drops of azol per i oz. of water, 
adding a few drops of a 10 per cent, solution of 
potassium bromide if the whites are not pure. 
Gaslight papers need 40 drops of azol per i oz. 
of water and potassium bromide as required ; 
while for lantern slides the developer should be : 
Azol, 25 drops ; bromide (10 per cent.), 5 drops ; 
water to i oz. 

AZOTATE 

A term derived from the French and meamng 
nitrate 

AZOTE 

A French term for nitrogen. 

AZOTIC ACID 

An Angliased form of the French term for 
nitric acid. 



•k 



BACK FOCUS 

A term used to denote the distance between 
the back surface of a lens and the sensitive plate 
It bears no fixed relation to the true focal lengtli 
of the lens, and the old opticians inserted it in 
their catalogues only as a guide to the camera 
extension necessary. Many of the early cameras 
were sliding boxes, and would not close up 
enough to accommodate all lenses. 

BACKGROUND (Fr., Fond, Ger., Htnter- 
grund) 

A term commonly applied to the painted 
sheets or screens used in studio portraiture ; but 
actually the scenery, or anything else, whether 


these. It IS a common fact that many portraits 
are spoilt by Ugly and unsuitable backgrounds, 
but It IS possible to take out these and print-in 
more suitable ones. 

The prmling-m of backgrounds is easier with 
pnnt-out papers than with developiiieiit jiajiers, 
such as bromide and carbon, where tlie progress 
of limiting cannot be seen The simplest method 
IS first to block out the background on the original 
negative with an opaque mixture, going care- 
fully round the outline of the figure wath a finely- 
pointed canu'l-liair pencil charged with the pig- 
ment, which may be red water-colour. The 
broad expanse of background may be gone over 
with the pigment on the film side of the negative ; 



A. Roller Background 
hung on Brackets 



C. Background Cords 
passed through Staple 



B, Background with Roller 
at Bottom 


natural or artificial, behind the sitter or object 
Studio backgrounds are of many kinds, to suit 
different purposes and tastes ; as, for example, 
vignette, full-length, interior, exterior, plain, 
graduated, and cloud backgrounds. They are 
usually painted m oil or distemper on canvas 
or stout paper, and are either attached to rollers 
or stretched tightly on a wooden frame having 
supporting feet Backgrounds on rollers may 
be hung on brackets like blinds, as shown at A, 
with or without a spring roller, a pulley and cord 
being provided for raising and lowering. In 
another system B the background is fastened 
at the top to a horizontal lath, and is made to 
roll up or down from the bottom by cords passing 
through staples C, or over pulleys, on the same 
principle as theatre curtains are made to work. 

BACKGROUNDS, PRINTING-IN 

The art of using two or more negatives to 
form one print has been wudely practised for 
many years. It is sometimes referred to as 
double printing and as c'ombination printing, 
but the former term is generally understood to 
mean the printing-in of clouds {which see), and 
the latter term (fully described under a separate 
heading) the art of combining m one picture 
pieces taken from a number of others 'i'he 
prmling-m of bac’kgroimds differs from both of 


or Brunswick black, or red or black paper, may 
be u.sed on the glass side It matters not h(.)w 
It IS done so long as the background is covered 
up In the illustrations, A represents a .sitter 
against a brick wall which, being quite unsuit- 
able, it IS desired to take out The blocked-out 
negative is printed in the usual way, and will 
give the result indicated at B — that is, the figure 
will have no background whatever. The print 
must not be toned or fixed yet. The selected 
background must next be printed m. To do 
this, carefully pamt over the entire figure lu 
print B, by gas or lamp-light, with red water- 
colour paint C, well covering the image and care- 
fully follownug the outline. When quite dry place 
the print in contact with a suitable background 
negative and print m the usual way. The image 
will be printed upon the hitherto blank paper 
only, and the figure will be unaffected owing to 
the protection given by the red pigment {see D). 
Washing the print in water removes the paint 
and gives the result shown at F ; this should be 
toned and fixed Other prints may, of course, 
be made m the same way, but if a number is 
reqmred it will save time to copy F in the camera 
and so obtain a new negative. If a good water- 
('olour IS used, the portrait image will not be 
injured m any way. If the work has been care- 
fully done, no joins wdll be apparent. Any slight 
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overlapping may be touched out on the finished 
print. 

Another method of printmg-in backgrounds is 
first to block out the background, as in the pre- 
vious case, so as to obtain result B. Print two of 
these. From one the figure is carefully cut out 
with scissors and laid face downwards on the 
background negative. (A print from it would 


which cause halation. Plates may be obtained 
ready backed, many of the commercial back- 
ings being secret preparations and of excellent 
quality. Backings are of many kinds, more or 
less difficult to prepare, apply to, and remove 
from, the plate. 

Liquid Bachtnf>s . — Any red or black mixture 
will serve for ordinary plates, the latter being the 



A. Print with Undesirable 
Background 



B Print with Background 
Blocked Out 



C. Figure Painted Over 
with Water-colour 


resemble B, but this is not tlie result required ) 
The second print B is now laid on the pieparecl 
background negative in such a way tliat the 
printed figure is covered by the cut-out figure 
The background is then printed in to give the 
result showm at F A variation of the proc'css is 
to print in the reverse way — that is, to make 
a print from the background negative (with the 
cut-out figure attached), so as to o])lain a print 
like B, and to use this over the original negative 
with the background blocked out, so as to print 
in the figaire B Bither method givc\s result F 
Both of the chief methods here descTibed 


more .suitable for isochromatic or colour-sensitive 
plates. vSuc'h homely mixtures as red and black 
( urraiit jam and shoe blacking have been 
advocated at various times, but there is no need 
to use such uncertain materials Bninswac'k 
black IS good for the purpose, but somew’hat 
slow in clrying A cjuick-drying backing is a 
thin soluticm of bitumen 111 hciimie, and tins 
may be left upon the plate until after the nega- 
tive IS developed, fixed and dried, being then 
rcmioved by the aid of benzene. As a general 
rule, backings should be removed before develop- 
ing, because otherwise it is difficult to judge the 



D. New Background 
pnntcd-m ; Figure 
Painted Over 



E. Print from Background 
Negative, with Figure 
Blocked Out 



F. Final Result. The Old 
Figure with the New 
Background 


demand great care, and the first has the dis- 
advantage that some little difiiculty is experi- 
enced 111 getting the two separate printings to 
the same cleptli. By any of these methods, it is 
difficult to avoid false lighting of the figure. 


progress of development and the density of the 
image One of the commercial backings dis- 
solves 111 the developer without affecting the 
working Perhaps the best of the home-made 
backings is : — 


BACKINGS, PLATE 

A backing is a coating upon the plain (glass) 
side of a dry plate in order to prevent reflections 


Crystal caramel powder 
Water . 

Methylated spirit 


I oz. 
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The ingredients need to be mixed well together. 


Another formula is : — 

Caramel . . . . . i oz. 

Powdered burnt sienna . . i „ 

Office gum ... I „ 

For isochromatic plates lampblack should 
be used instead of the sienna. J S. Teape 
recommends the following : — 

Caramel . . . . . ij oz. 

Saturated solution of gum traga- 

canth . . . . . I oz. 

Powdered burnt sienna . . 2 ,, 

Methylated spirit . . . 2 ,, 


The spirit is added after the ingredients have 
been well mixed. The above are liquid back- 
ings, which are in optical contact with the glass. 

Instead of caramel, it is possible to use various 
dyes and pigments, such as sienna, lampblack, 
etc. The following are typical formula? : — 


1. Powdered burnt sienna. . ^ oz 

Powdered gum arable . . i ». 

Glycerine . . . . i „ 

Water . . . . . 5 ,, 

2. Essence of cloves , . 6 parts 

Turpentine . • 7 ,, 

Lampblack . . . q.s, 

to form a paste that may easily be distributed 
on the back of the dry plate, 

3. Methylated spirit . . .10 oz. 

Soap ..... 200 grs. 
Erythrosin . . . . i drm. 

Aunn . . . . I „ 


Scrape the soap, and allow it to digest in the 
Spint for a w'eek, shaking at intervals , filter, and 
add the dyes. This gives a good yellow backing 
solution, which dries at once. 

Paper liackin^^s . — Hacking sheets or papers arc 
not so effective as liquid backings Red or black 
paper is cut to size, one side smeared with glycer- 
ine, and pressed into close contact vith the glass 
Bide of the plate. Special backing pads, which 



A. Plates Clipped Together for Backing 

are preferable to the above, may be made by 
coating strong paper with the following nux- 
ture : — 

Gelatine . . . . . i oz 

Water . . . . . 2 „ 

Glycerine . . . . i „ 

Indian mk, sufficient to colour. 


Dissolve by heating, and apply when warm 
to pieces of stout paper or calico, which require 
to be squeegeed on to the backs of the plates, 
and may be used over and over again if smeared 
occasionally with glycerine. 



B. Plate -holder for Use in Backing 

Comparisons — The following table shows the 
effectiveness of the various backings, the test 
subject being severe : — 

Halation. 

Unbacked plate . . . Very bad 

Plate backed with — 

Caramel and water . . Very slight, 

liitumen . ... Very slight. 

Sicniia and water . . Very slight 

Black paper and w ater . Bad 

Black paper and glycerine . Not so bad. 

Shoe blacking . . . Slight 

Red and black currant jam Slight. 
Canada balsam and lampblack Nil 
Caramel and sienna . . Nil 

Films and lantern-slide plates are sometimes 
backed, but they do not show halation so badly 
as dry plates, and therefore the simplest ii.icking 
Will serve, if needed at all. {See aPo “ Hala- 
tion ”) 

ApplvDif^ Barkivf^s — The work of bac'king 
plates must be done in the dark-room, and vanes 
somewhat w’lth the nature of the material used 
It is not absolutely nec'essary to wait until the 
backing is dry, although it is desirable to do so , 
but if a plate is used with the backing still wet 
it should be covered with paper, preferably the 
oiled kind m wdiich sensitive paper is sometimes 
wrapped. The backing must be applied evenly 



C Light-tight Drying Box 


and not in streaks, and should cover every part 
of the plain glass side of the plate. The simplest 
method for small plates is carefully to put two 
plates film to film, and to clip them together at 
both ends as at A. The backing may t|;jen be 
applied by means of cotton wool or soft flannel 
(brushing causes streaks), and the plates then 
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hung up or laid aside to dry. In this way, and 
with ordinary care, the backing mixtiU’e is kept 
from the films. 

Kor very messy backings the worker may 
prefer to use a holder as at B. In the centre of 
a piece of flat wood p, stout enough to prevent 
warping, is glued a piece of black velvet or other 
soft-surfaced material of the size of the dry 
plate. A piece of millboard or of thin wood E, 
of the same thickness as the dry plate and the 
same size as D, to which it is hinged, has at its 
centre a space F of the size of the plate, so that 
when the flap E is placed over the base D the 
velvet IS seen through the hole The plate i.s 
placed film side downwards upon the velvet, 
and E IS brought into position over d, the back 
of the plate coming through F. The backing is 
spread over the plate, any superfluity going on 
to the card. The flap is then lifted up, and 
the plate removed 

When using slow-drying backings, a dark 
box IS conveiiunt, and this can be made with a 
strong cardboard box i in. deeper than the 
longest .side of the plates to be coated , the 
corners and joints should be covered inside with 
black paper so as to make the box light-tight 
I’lace corrugated paper c; c»r strips of cardboard 
along the bottom, as iii illustration C, to prevent 
tlie plates from slipping The first plate leans 
against the end of the box and .supports the 
next one, a piece of red or black paper being 
interposed The lid is made light-tight in the 
following manner. Under the edge of the lid 
H glue a strip j, and on J glue another strip k, 
covering over the edge of the lid of the box by 
an inch or more. When the lid is put on. the 
box will be quite light-tight, because ot the light 
trap formed by J and K. 

In (^rnLfss liofk. It IS found that backing the 
plate gives greater freedom from gram between 
the lines or dots, and is quite worth the extra 
trouble. A good backing for this purpose is 
Lichtenstein’s caramel with a little water and 
lampblack added. 

BAG {See “Camera Bag," “Changing Bag/' 
etc ) 

BAIN-MARIE (Fr ) 

A hot-water bath uhich m its simplest form 
is that of a jar in a saucepan of water, the 
gelatine, etc., to be dis.solvcd or melted, being 



Simple Type of Bain-maric or Water Bath 


placed in the jar. The ordinary gluepot is an 
example of a bain-marie. The French cook has 
a utensil of the same style and name. A water 
bath of this kind {see illustration) is used by 
photo-lithographers for coadng transfer paper. 


BALAGNY*S DEVELOPER 

An early form of pyro-arainonium carbonate 
developer for dry plates. The formula is : — 

A. Ammon, carbonate . i J oz. C4 5 g. 

Water . . - ,^5 m 

B. Pyrogallic acid . . i ,, 28 4 ,, 

Ammon, bromide 90 to 1 80 grs. 5*8 to 1 1 6 g. 
Alcohol . . . 18 oz. 500 CCS. 

For use, mix 6 oz. of A with i to 2 drms. of B. 
Under-exposed plates are soaked first in A alone, 
and then in the mixture of the two. 

More recently, Balagny has advocated an acid 
mixture of amidol. {See “ Amidol.") 

BALANCE IN COMPOSITION Com- 

position, Pictorial.") 

BALANCES (Fr., Balances: Ger., Wa^en) 
Weighing instruments A high degree of 



sensitiveness is not required in the photographer's 
balances , neither need the instruments be 
expensive. A pair of scales A, or a spring balance 
with pan to weigh up to about 4 oz. or ^ lb.. 



and a smaller balance B, of the kind used by 
pharmacists, will suffice for most photographic 
purposes. Glass pans, preferably removable, 
are best, as it is easier to keep them clean. A 
good balance should possess stability and 
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sensibility — that is, it should not oscillate lon^ 
when the two pans are equalised, while a very 
tnfling addition on either side should at once 
disturb the eqiulibrium. 

BALLOON PHOTOGRAPHY {See “Aerial 
Photography.") 

BALSAM {See “Canada Balsam") 

BALSAMO’S PROCESS (Fr , Pnnede Baharno , 
Ger , Balsamous Pro;:ess) 

A printing process discovered by Prof J. G 
BaLsamo, of I.ucca, in i86i. Phosphorus is 
digested for a considerable time in hydrochloric 
acid at the ordinary temperature, or, to hasten 
matters, at a temperature of about 120° to 140° 
F. (about 49"" to 60® C.). I'he solution improves 
by keeping When saturated with phosphorus, 
the acid is diluted with copper acetate until tin* 
liquid assumes an olive green colour. Paper is 
immersed 111 this solution m a flat dish for three 
or four minutes, taking care that it is thoroughly 
impregnated, and is then thoroughly dried. The 
paper, which is very hygroscopic, is now exposed 
behind a negative, vith a piece of blotting-paper 
at the back to absorb any moisture that may be 
disengaged, until the parts acted upon by the 
light become of a greyish colour, due to the pro- 
duction of copper binoxidc After removal 
Irom the frame, the print is exposed for about 
five minutes to the vapour of sulphuretted 
hydrogen, which convert.s the copper binoxidc 
iiito copper sulphide The print is next washed 
to remove the superfluous copper salts, and is 
then toned m a dilute solution ot bismuth nitrate 
acidified with a little nitric acid, by which means 
bismuth IS substituted for copper, thus rendering 
the print permanent. 

BARIUM BROMIDE (Fr , Bromure de 
haryufu ; Ger , Baryumbromid) 

BaBra 2H2O Molecidar weight, 333 Solu- 
bilities I '1 m I w ater, soluble in benzole All 
barium salts are poisonous, and the antidotes 
are sodium or magnesium .sulphates followed by 
emetics and the "use of the stomach piunp 
Barium bromide is m the form of colourless 
crystals, which are prepared by dissolving barium 
carbonate 111 liydroljrcmiic acid, (‘vaporating and 
crystallising the solution. It is occasionally 
used lu Loliodicm 

BARIUM CHLORIDE (Fr , Chlorure de 
baryinii , Ger., Baryumchlond) 

BaCla 2II2O. Molecular weight, 244. Solu- 
bilities, I in 2*5 water, insoluble in alcohol 
Poisonous {see “ Barium Bromide "). It take-, 
the form of colourless flat-sided crystals, which 
are prepared from barium carbonate and hydro- 
chloric acid. It IS occasionally used m emulsioii 
making, but chiefly ni the preparation of barium 
sulphate. 

BARIUM IODIDE (Fr., lodure de baryum ; 
Ger., lodbaryum) 

Bal^ 2H2O ^Molecular weight, 437. Solu- 
bilities, I m 0 5 w'ater, i in 20 alcohol. It is 
poisonous , for the antidote, see under heading 
Barium Bromide." It is 111 the form ot 
coluurle.s.s crystals, obtained by decomposing 


ferric iodide with barium hydroxide. It is 
readily decomposed on exposure to the air, 
giving ofT free iodine. Occasionally it is used 
in making collodion emulsion. 

BARIUM MONOXIDE, OR BARYTA (Fr., 

Monoxyde de baryum ; Ger., Baryum- 
monoxyd) 

BaO. Molecular weight, 153 A grey, porou.s 
mass, fusing at a high temperature. It is pre- 
pared by decomposing barium nitrate by heat, 
and IS (or was) used in Brin’s proce.ss for the 
manufacture of oxygen — the method employed 
in extracting the oxygen for compression into 
cyhnders as used by lantemists. 

BARIUM NITRATE (Fr , Azotate de bafyum: 
(rcr , Baryummtrat) 

Ra(N03)2 Molecular w^eight, 261. Solubilities, 
I in 12 water, insoluble 111 alcohol It is poi.son- 
ous ; for the aiitidote.s, see under heading 
“ Barium Bromide " It is occasionally used as 
an admixture in iiiagncsiiiiii flashlight powder 
and for making barium monoxide 

BARIUM PEROXIDE (Fr , lUoxyde de 
baivum. Ger, Baryumprroxyd) 
SynoiiyiiLs, barium dioxide or superoxide. 
BaO, Molecular w'cight, 169 Solubilities, insolu- 
ble m w’ater, soluble in dilute acids with de- 
composition. A heavy, greyish-white powder, 
obtained by heating barium nitrate. It has 
been suggested for dissolving the silver image 
so as to obtain reversal, its action being due to 
the formation of nasce nt oxygen It also oc curs 
in a hvdrated form, Ba(Oli)2 8PIaO, having the 
molecular w^eight, 31 q, and being slightly solu- 
ble 111 w atcr 

BARIUM SACCHARATE (Fr , SmnUe de 
baryum , Ger , Zuckerbaryt) 

Soluble m water. It is poisonous, for the 
antidotes, see under heading “ Barium Bromide ’’ 
It occurs m white crystals, but a solution w^as 
suggested by iSIalhet as a substitute for the alka- 
lis in developers Ivxcess oi barium hydrate is 
shaken for several days wath a 10 ]H‘r ('cut 
solution of sugar and then filtered ; but it has 
found no practu al use. 

BARIUM SULPHATE (P'r , Sulfate de baryum ; 
Ger , Schwcfclsaurcs baryt, Schwerspat) 
Synonyms, barytes, synthetic barytes, blanc 
fixe, permanent w^hite, baryta white, mountain 
.snow^ BaS04. Molecular w'cight, 233. Solu- 
bilities, insoluble in w'atcr and alcohol. It is a 
heavy, w'hite, impalpable powder, occurring 
naturally or prepared by ad(iing sulphuric acid 
or a soluble sulphate to a soluble barium salt. 
It is used to prepare baryta paper {which .s6r), 
the very commonly used paper lor silver print- 
ing processes. 

BAROMETER, PHOTOGRAPHIC 

Photographic prints tliat act as weather 
indicators ; known also as w eather-glass prints, 
('ertain coloured photographs will alter w'lth 
the varying atmospheric conditions, owing to 
the fact that cobalt chloride (CoClj) has been 
used m preparing them, this salt being blue 
when anhydrous (perfectly dry) and pmk when 
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damp. Cobalt solutions may be used as sym- 
pathetic inks, the writing being almost invisible 
until wanned before a fire and all moisture 
driven out, when it becomes blue. A finished 
but unmounted bromide print is soaked for ten 
minutes in a 5 per cent, solution of formaline, 
and then is washed and dried. The cobalt 
solution IS made as follows ; — 


Gelatine 
Glycerine 
Cobalt chloride 
Water 


I oz. 68 g. 

I ,, 250 CCS. 

40 grs. 23 g. 

4 oz. 1 ,000 CCS, 


The gelatine (ordinary cooking gelatine will 
serve) is soaked in the water until swollen, and 
is tlien melted by gentle heat ; then the glycerine 
IS added and next the cobalt chloride. The 
warm solution is brushed over the bromide print 
that has been previously treated with the forma- 
line. The print is drained, dried, and hung up 
unframed or in an unglazed frame. The print 
IS of a pinkish colour in wet weather, blue in dry 
and fine weather, and of a lilac or lavender colour 
in changeable w’eather. 


BARYTA {Sef “Barium Monoxide”) 

BARYTA PAPER (I'r., Pafyier baryU ; Ger. 

Barytpapicry Kreidepapict) 

Good raw paper stock coated with an insoluble 
emulsion of baryta in gelatine and used princi- 
pally for coating paper intended to take a gela- 
tiuo-cliloridc emulsion A good baryta paper 
must be coated with three films, the first two 
serving to prevent the emulsion from coming 
into contact w'lth the paper and the third giving 
the particular surface and tint desired. Both 
glazed and matt surfaces, tinted red, blue or 
violet, or white, can be obtained. It is also 
used m suriacing paper for collotype and Wood- 
burytype 

l{s preparation requires costly machinery 
The baryta is either precipitated by the paper 
cuater, or bought in the form of pow'der and 
mixed in a kneading machine wutli one-third its 
waught of w'ater till a perfectly uniform cTeam is 
obtained, which is carefully sifted, divided into 
two equal parts, and thoroughly mixed wuth 
gelatine solution. To one part of the baryta 
emulsion is slowly added, wuth constant stirring, 
a solution of clirome alum, w'hich causes the 
emulsion to become ropy, and at the moment 
of this appearance the other half of the baryta 
emulsion is added. The mixture is again passed 
through sieves, some glycerine added, and then 
coated on the paper. The first coating is 
so adjusted that there is about 12 to 15 g. of 
dry baryta to every square meter (17 to 21 gr>> 
per square foot). The emulsion is picked up 
by the paper, wliich is coated in long rolls, 
by passing through a trough, or it is wiped 011 
l)y a roller, and it then passes over a rubber- 
coated cylinder , evenness of coating is obtained 
by seven brushes with reciprocating motion, the 
first being hard and the others gradually in- 
creasing in softness until the seventh is of the 
very finest and softest badger hair, about 2 in. 
long. The paper is then hung in festoons to 
dry, rolled up, and given the second coating in 
precisely the same way. Sometimes it is tlieii 
calendered, but usually again coated by the 


same machine with another baryta emulsion 
containing glycerine and chrome alum, and 
more or less gelatine, according to the surface 
desired. To this emulsion is also added the 
colouring matter — Paris blue, ammoniacal car- 
mine solution, etc., being used. After drying, 
the paper is passed through calendering machines, 
which are provided with heavy steel rollers, 
which may, or may not, be heated, and exert 
a pressure of about io,cxx) lb. The paper is 
sprayed with water before passing through the 
calender rolls, and the surfaces of the latter are 
higlily polished, roughened, or grained respec- 
tively, so as to impart a special surface to the 
baryta film. 

The commercial baryta paper is usually obtain- 
able in rolls of about 600 metres in length, and 
is graded according to surface — matt, glossy, 
rough or grained — and according to the weight 
in grammes per square meter. 

BASEBOARD (Fr , Base ; Ger , Bodenbrett) 

The board serving as the foundation of any 
apparatus, particularly of a camera. Except in 
studio and process cameras, it is generally 
hinged to the body, in order to fold up ; and it 
IS provided with a bush to take the screw attach- 
ing the camera to the tripod stand, or w'lth a 
circular turntable, which can be fitted on the 
legs of the latter. The stability of the baseboard 
is a vital consideration for serious work, especi- 
ally that of a scientific or teclimcal nature, and 
for such the studio pattern of camera is pre- 
ferable, w’here it may be used 

BASKETT^S REDUCER 

A mechamcal abrading reducer for negatives 
and lantern slides, introduced by Robert Baskett 
111 1901 ; known also as the Globe polish reducer. 
The fonnula is : — 

Terebene . . . . 2 oz 

Salad oil . . . . 2 ,, 

Globe metal polish . . One 2d tin. 

The terebene is sold at oil and colour shops as a 
pamt drier at about eightpence per pint , the re- 
fined spirit, costing about one shilling per ounce, 
is not required. The ingredients are well imxed 
together and strained once or twice through fine 
muslin into a bottle. When required for use, 
shake up the mixture, put a few- drops on a piece 
of cotton wool or chamois leather, and rub 
gently and evenly over tlie parts of the negative 
(which must be perfectly dry) to be reduced. 
Rub w’ltli a circular motion and not too hard, 
as it IS easy to rub a hole 111 the film When the 
surface reduction has proceeded far enough and 
the surplus grease has been wiped off wuth a piece 
of clean cotton wool, a final rubbing with a pad 
slightly moistened with benzene will give a 
polished and nearly waterproof surface that is 
with difficulty distinguished from the glass side 
of the negative. Alcohol will also clean off tlie 
superfluous reducer. The reducer is particularly 
suitable for local reduction when only a part of 
a negative and not the whole is to be reduced. 
Some kinds of liquid metal polishes, which are 
put up in convement metal bottles, can be used 
as reducers exactly as bought. 

Alcohol used in the same way as this reducer 
acts similarly, but takes very much longer. 
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BAS-RELIEFS 

Plaster or wax casts in low relief produced 
from photographs ; formerly they were popular 
for brooches, cameos, etc. Generally, the relief 
obtained is very small. The process depends 
primarily upon the hardening action of light 
upon gelatine impregnated with potassium 
bichromate. A negative should be specially 
taken for the purpose of the first experiments, a 
suitable subject being a modelled bust or a 
sculptured bas-relief. lyandscapes are prac- 
tically impossible subjects , while ptjrtraits 
should not be attempted unless the sitter's face 
and hair have been powdered to imitate a bust, 
great care has been taken with the lighting, and 
the photograph has been taken in the brightest 
possible light against a perfectly black back- 
ground. Any heads attempted should not 
exceed 3 in. in height, as the relief obtained is 
not sufficiently strung for larger sizes Success 
depends upon’ the contrasts in the negative, and 
if not sufficient these should be increased by local 
intensification or by working on the back of the 
negative. 

Having obtained a suitable negative, a sheet 
of No. 4 gelatine is soaked in a solution of i drm. 
of potassimn bichromate in 6 oz. of water. The 
swollen gelatine is next squeegeed on to a well- 
waxed glass plate and dried slowly in the dark, 
it being then stripped from the glass and its 
polished side printed upon from the negative 

An alternative method of preparing the 
bichromated gelatine is to soak 5 oz. of gelatine 
(Nelson's No. i) and 2 oz. of pow^dered gum 
arable for four hours in a mixture of 6} oz. of 
acetic acid and oz. of w'ater , at the end of 
the four hours dissolve by gentle heat, strain 
through clean linen, and coat some polished 
glass plates with it, avoiding air-bubbles and 
dust. Dry the plates in a w'ell- ventilated dark- 
room as rapidly as possible, mauitaimng the 
temperature at from 50° to 75° F. (10° to 24*" C.). 

Either gelatine sheet or plate is printed by 
daylight in contact with the special black and 
white negative. Exposure depends upon the 
strength of light and density of the negative, 
the average duration being thirty minutes. 'Jlie 
gelatine shows a faint image, which is a slight 
guide. 

The gelatine sheet, after printing, is cemented 
firmly, face upwards, to a piece of glass, by means 
of liquid glue or similar adhesive, and the whole 
IS then soaked in cold water for several hours, 
at the end of which time the parts acted upon 
by light are found to have lost their power of 
absorbing water, while the other parts swell 
considerably. If the relief is not sufficiently 
pronounced, it may be increased by soaking in 
a solution of i oz. of citric acid in 4 oz. of water 
and transferring to water. When swelled as 
much as possible the superfluous water is drained 
and removed with blotting-paper, some oil 
poured on and drained off, and it is then ready 
for casting from. 

In the case of a glass plate instead of the 
gelatine sheet, after printing it is soaked in a 
solution of 2 oz. of powdered alum and 30 drops 
of glacial acetic acid in 40 oz. of water. At the 
end of two hours a fairly good relief should be 
secured. If the relief is not enough the negative 
may have been unsuitable, the exposure under 


the negative not long enough, or the plate 
dried too slowly after sensitising. The super- 
fluous moisture is blotted off and the relief oiled. 

Whichever method has been employed, the 
result so far is an oiled gelatine mould, from which 
a cast IS now to be made in pi as ter- of- pans or 
wax. The mould is placed in an old printing 
frame or a tray ; or, instead, wooden sides 
arc built up roimd it to form a receptacle for 
the plaster. All surfaces which the plaster will 
touch, except the relief itself, should now be 
smeared w’lth vaseline. Mix up some perfectly 
fresh plaster-of-pans to about the consistency 
of cream, immediately strain through muslin, and 
wnthout losing time pour on to the oiled relief to 
a depth of J in. When the plaster has set it 
may be separated from the relief and the latter 
used again after soaking m water and oiling. 

In addition to plaster, stearme, spermaceti, 
and even heavy brown wax, make excellent 
casts. Coloured waxes may be made according 
to the following fonnul.ne (given by H. E. Black- 
burn) : Wax 500 grs , India red 64 grs., 

carmine lake 90 grs. Sepia — Wax 5<x) grs., 
.sepia 50 grs., lampblack 10 grs. Greeu — ax 
qoo gr.s., cobalt blue 10 grs , Indian ink 50 grs. 
nine . — Wax ^00 grs., Frankfort blue 100 grs , 
alizarin blue i ; grs , Indian ink 50 grs. Warm 
black.---\Vsix 500 grs , lampblack grs , burnt 
umber 60 grs , mdigo 32 grs. If desired a thin 
layer of wax of one colour may be brushed on 
the mould, allowed to set, and the mould then 
filled up with wax of anrther colour. The 
plaster gives more permanent results. 

bas-relief prints 

Photographic prints emboSvSed in low relief. 
Platinotype prints are the best for this purpose, 
but others may be u.sed if hardened in a 10 per 
cent, solution of formaline. A folding wooden 
frame A is required large enough to take an 
unmounted print. The opening in the frames 



A. Folding Frame used in 
making Bas-rcUef Prints 


must be as large as the actual portrait, but smaller 
than the complete print. Profile portraits give 
the best results. On a piece of cardboard the 
same size as the pnnt, is traced the outline of 
the head and bust; to do this, trace the head 
on a piece of tracing paper and transfer to the 
cardboard by means of carbon (manifolding) 
paper. Cut out the space inside the outline. 
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and the card will then form a mask, which should 
exactly correspond with the outline of the 
portrait. The print is now mounted on thick 
blotting-paper with starch or other slow-drying 
adhesive, and is placed under heavy pressure 
for ten or fifteen minutes, after which time it 
should feel damp and pliant. Some workers wet 
the blotting-paper to ensure this. The cut-out 
mask IS next placed over the face of the print 
in register, and the whole put into the frame 
and clamped. The arrangement is shown by B, 
the bust being seen through the hole in the card 
By means of a bone or ivory paper-knife, or 
the handle of a tooth-brush, carefully apply pres 
sure from the blotting-paper side and raise or 
emboss those parts desired, holding the frame 
in the left hand and working with the right, the 
face of the print being nearest the operator. 
First of all work the tool all over the back of 
the portrait with a circling motion, and then 
apply more pres.sure to the nose, cheeks, dress, 
etc., w’hich need to be given in prominence The 
work must be done very gently, as the blotting- 
paper IS damp, and the tool may go through 
the picture and spoil it. Bcave in the frame 
until dry and mount on stiff card by the edges 
only. (For mutation bas-reliefs, see “ Plastic 
Photographs ”) 

BATHS (Fr , Bains , Ocr , Bader) 

A name given both to the trays, dishes, or 
troughs holding jihotographic solutions, and to 
the solutions themselves Thus, the dish used 
111 fixing is known as the “fixing bath," a term 
also applied to the “hypo" solution which it 
contains Baths may be either upright (as, for 
example, the silver bath m the w'et collodion 
pnux'ss), or horizontal (as, for example, the 
dishes or trays for developing, toning, and fixing). 
Dishes and trays arc made in many different 
materials, such as porcelain, stoneware, " grani- 
tine," glass, enamelled iron and steel, papier 
mache, vulcanite, celluloid, zinc, lead, etc. 
Glass dishes and dishes coated with vitreous 
enamel have the advantage that they arc unaf- 
fected by chemicals, readily cleaned, and show 
distinctly any lack of cleanliness Rut porcelain 
dishes arc commonly preferred for most purposes, 
although they will not resist all chemicals. For 
developing, ebonite or celluloid dishes are pro- 
bably most convenient ; for toning and fixing, 
porcelain or glass , while enamelled iron or steel 
IS used for hot-bath platinotypc. Lead or stone- 
ware troughs and trays are employed to rcMst 
acids. 

BAUDRAN’S COLOUR PROJECTION 
METHOD 

A method of projecting ordinary uncoloured 
photographic prints on to a surface w’hereon 
they are said to appear more or less coloured. 
It was invented by Baudran, of Versailles, m 
1891. It IS well knowm that some daguerreo- 
type pictures vShow a trace of natural colour when 
view'cd at a certain angle, and Baudran thought 
that by properly lighting ordinary pictures on 
silver paper he could obtain colours in the same 
w^ay. An opening is made in the shutter of a 
dark-room, and on a shelf outside is placed a 
photograph, preferably an enamelled print on 
albumen paper, facing the opening and cutting 


off much of the light that would otherwise be 
admitted. A mirror is so placed as to reflect light 
upon the photograph, the object being to light 
the image in the same way as the original sub- 
ject was lighted. In the opening in the shutter 
is placed a camera which projects an enlarged 
image on a screen inside the dark-room. The 
image is said to be coloured. All colours do not 
appear equally well, but that of the flesh is 
said to be visible mostly always, although not 
very bright. 

BEACH'S DEVELOPER 

A pyro-potash developer popular at one time, 
parbcularly in the United States, w'here it w^as 
originally introduced by F. C. Beach. It gives 
a clear negative and a fine black image, which 
was considered preferable to the yellow’ish, 
slow’-prmting negatives produced by the pyro- 
ammonia developer. The inventor appears to 
have modified his developer a number of times, 
but the chief jngredient.s were always pyrogallic 
acid, sodium sulphite, acid and potash. The 
best way to make up the two stock solutions is 


described below, the actual formula 

being : — 

No. 1 (pyro solution)— 

Water 

5 

oz 

142 CCS. 

Sodium sulphite 

4 

>> 

124 g. 

Sulphurous acid 

4 


124 „ 

Pyrogallic acid 

I 


28 4 CCS. 

No 2 (potash solution) — 

Potassium carbonate 

3 

oz. 

93 g. 

Sodium .sulphite 

2 

,, 

62 ,, 

Hot w'ater to 

10 

,, 

284 CCS. 


For the pyro solution the w'ater is boiled and 
the sodium sulphite dissolved therein. When cold 
the sulphurous acid (dilute, as sold by chemists) 
needs to be added, and finally the pyro. Beach’s 
original method of making the potash solution 
w'as to dissolve the carbonate m 4^ oz of hot 
water, the sulphite in 4 oz of hot water, and 
to mix the two. The above are stock solutions, 
w'hich will keep good for a long time. To make 
a working developer, take i oz of water, add to 
it I drill. (60 miiiims) of the potash (No. 2) 
.solution, and from 20 to 30 drops of the pyro 
(No i) .solution. Add bromide m cases of 
over-exposure. 

BEAUM^ DEGREES {See “ Hydrometer.") 

BECQUEREL RAYS 

Very shortly after the discovery of the 
Rontgen rays, H. Bccquerel discovered that the 
metal uranium, its earths and compounds, 
emitted rays which penetrated wood, glass, and 
even some metals, and exerted an action on a 
dry plate similar to that of light. He proved 
that the richer an earth or compound w^as m 
uranium the stronger w'ere the rays emitted, 
and this led to an examination of pitchblende 
by M. and Mine. Curie, w’ho finally isolated 
radium from the uranium pitchblende and 
proved that to this wxre due the Becquerel rays, 

BEDFORD, FRANCIS 

Francis Bedford {b. 1816, d. 1894) was asso- 
ciated w'ith photography since its first practical 
inception, and had such skill as a landscape 
worker that he was invited to fonii one of the 
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party selected to accompany the late King 
ICdvNard (then Prince of W ales) when he visited 
the East in 1863. His son William (b, 1847, 
d. 1893) was President of the Bath Convention, 
1891. 

BEECHEY'S DRY PLATE (EMULSION) 
PROCESS 

A method of preparing collodion dry plates, 
published by the Rev. Canon Eeechey in (October, 
1875, further details appearing in 1879 The 
plates were coated vith a collodion made accord- 
ing to the following directions : First prepare 
a solution of cadmium bromide 32 grs., alcohol 
I oz. Decant after standing lor some time, and 
add hydrochloric acid 8 minims. Next take 
above solution + oz , absolute ether 1 1 oz , 
pyroxyliiie 12 grs. The plates having been 
coated with this are next sensitised 111 an 
alcoholic silver nitrate bath (40 grs to the ounce), 
the plates being previously given a substratum ot 
gelatine or indiarubber. They are then soaked 
m a solution of 20 grs of pj-rogallic acid in 20 oz 
of flat bitter beer, which acts as a preservative. 
Great latitude is aJlowable in the exposure, from 
thirty seconds to five nimutcs being common. 
The following developer was specially recom- 
mended : — 

Potassium bromide (12 grs. per 

I oz solution) . , *15 drops 

Pyrogallic acid (96 grs. solu- 
tion) . . 30 ,, 

Ammonium carbonate (60 grs. 

solution) .... 3 drms. 

The plates were an article of commerce for many 
years, and were very popular for transparency 
work. 

BEER DRY PLATES 

Dry collodion plates at one time used chiefly 
for positive (lantern-slide) work The plates 
w'cre sensitised in the usual way, washed, coated 
wuth beer, and dried. Further information wull be 
found under the lollowiiig headings: “Albumen 
Process,” “Beechey’s Dry Plate (Kmulsum) 
Process,” and “Coftee Process.” The beer, 
coffee, etc , acted as preservatives. 

BEESWAX (Fr , Cirr , CTcr., Bienenwach'^) 

A wax obtained from the honeycomb of the 
bee Melts .at 6^*^ tt> B' It is in.soluble in 
water and alcohol, but, if pure, entirely soluble 
m hot oil of turpentine The w^ax when pure 
IS a yelhnvish mass of a pleasing smell, and 
breaks with a granular struelure. It is used in 
some proce.sses of carbon priiitmg Wliitc wax 
should be ordinary beesw^ax bleached by exposure 
to sunlight and air 

7;? process work, beesw'ax forms an important 
ingredient in the composition of etching inks 
A dustmg-on pow’der, knowm as waxed asphal- 
lum, for photo-lit hographic half-tone transfers, 
consists of beeswax and asphaltum melted 
together and powdered. Beeswax (preferably 
the best Gambia) is largely u.sed in electrotypmg^ 
for making the moulds from blocks or type 

BELITSKrS REDUCER 

A one-solution reducer for negatives, known 
also as the “ green ” reducer. The formula is : — 


Potassium ferric oxalate . 150 grs. 

Sodium sulphite . . . I2«; ,, 

Water . . . . . 7 oz. 

Shake until dissolved, and add oxalic acid 40 
to 45 grs. Shake again until the solution turns 
green, pour off the solution from any undis- 
solved crystals, and add hypo oz. Instead 
of the potassium ferric oxalate, which is at 
times difficult to obtain, icki grs of ferric 
chloride crystals and iqo grs. of potassmm 
oxalate may be used. The reducer is usable 
over and over again, does not stain, and keeps 
well 111 the dark. 

BELLOWS (Fr., Soufjlet ; Ger , 7 ?a/-) 

The light-tight, collapsible, or expanding con- 
nection between the back and front of the 
camera, usually made of leather or American 
cdoth lined wuth black fabric There are various 
shapes, as, for example, square A, oblong, 
conical (or, more correctly, pyramidal) C, 
stereoscopic B, truncated- cornered D, and others 
The square bellows is generally preferred for 
studio, process, and scientific apparatus The 
lighter and handsomer pyramidal bellows, now 


A. Square, Parallel B Stereoscopic 

Bellows Bellows with Division 


C. Conical or D Bellows with 

Pyramidal Bellows Truncated Corners 

almost universally seen on field and hand cameras, 
may soraetiines cut off a part of the view wdien 
using the rising front, unless care is taken. The 
oblong bellows is practically out of date, except 
for slereosc'opic cameras, ow’ing to the mlro- 
•luction of the rcvcr.sing back. The .stereoscopic 
bellows, which may be either oblong or pyra- 
midal, IS ])rovided wath a central partition fold 
mg 111 with tlie bellows. A bellows with 

triiucated corners has the advantages that it 
(loses III smaller space, is more clastic, ami the 
folds are less liable to chug tog(‘tlier. 

BENNETT'S CARBON SENSITISER 

A solution for sensitising the carbon tissue 
supplied m au insensitive condition , intro- 
duced by II. W. Bennett The formula is : — 
Potassium bichromate . 4 drms. 22 g 

Citric acid . . .1 drm. 5*5 ,, 

Strong aiiiiiiouia (about) 3 drms. 16 5 ,, 
W'ater . . .25 oz. i,cxx)ccs. 

The proportion of water may be varied, any 
quantity from jo oz. to 2 s oz. being used , the 
smaller quantity of water makes the tissue more 
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rapid, but it gives less contrast in the print, and 
the full quantity is better for ordinary work. 
The quantity of ammonia is only approximate ; 
it must be deteniiined by the amount neces- 
sary to change the colour of the solution from 
the deep orange of the bichromate to a distinct 
lemon yellow. To sensitise, the piece of tissue 
should be immersed in the solution for two 
minutes, withdrawn, laid on a piece of glass or 
ferrotype, squeegeed to remove as much of the 
.solution as possible, and then lifted from the 
glass and pinned to a lath by two corners, or 
suspended from a cord by clips, so as to hang 
freely exposed to the air to dry Drying should 
be accomplished in from four to six hours. 
Sensitising may be done in full daylight, but 
drying must take place in the dark 

Tissue sensitised in this solution will render 
gradation much more perfectly, especially in 
the lighter tones A little gaslight in the drymg- 
room will have no effect on the quality or solu- 
bility of the tissue , even a considerable amount 
of gaslight will be practically negligible Details 
of working are given under the heading “ Carbon 
Process ” 

BENNETT'S REDUCER 

A well-known reducer, introduced by H. W. 
Bennett, made by adding sodium sulphite to a 
solution of ammonium persulphate, and acidify- 
ing by means of sulphuric acid. Reducing by 
means of this reagent is reliable and uniform m 
its results , the operation is free from the risk 
of staining and other irregularities vhich pre- 
viously made the ammonium persulphate reducer 
uncertain. The formula is : — 

Ammonium persulphate i oz iiX g 

Sodium sulphite . 85 grs 21 

Sulphuric acid . . 45 mins lo ccs. 

Water to make . . q| oz 1,000 ,, 

(For working delaiF, see “Reducing Negatives 
by Chemical Means.”) 

BENNETT'S TONING BATH FOR 
P.O.P. 

A combined toning and fixing bath that gives 
rich purple tones on most brands of P O.P,, 
introduced in 1908 by H. W Bennett It con- 
tains a sufficiently large proportion of “ hypo ” 
to ensure perfect fixation of the prints, and the 
bath IS rendered .slightly alkaline with ammonia 
Prints toned and fixed in this bath are as per- 
manent as any silver prints , they preserve their 
original richness and freshness unimpaired for 
many years A feature of the bath is the fact 
that .separate .solutions arc kept of eacli ingre- 
dient, and they are so adjusted that equal 
quantities of each are taken, excepting the 
“ hypo ” solution, and i oz. of that is required 
for each drain of the others No calculation is 
needed, whatever quantity of solution may be 
required. Five solutions are necessary ; — 

A. Sodium hyposulphite . . i lb. 

Water, sufficient to make . 32 oz. 

The “ hypo ” should be dissolved m boiling 
\v ater. 

B. Ammonium sulphocyamdc . 2 oz. 

Water to make . . . 8| ,, 

C Lead acetate . . . 1 ,, 

Bolling water to make . Si ,, 


A dcn.se precipitate will settle. The bottle 
must be well shaken each time any solution is 
required. 


D. Gold chloride 
Water 

E. Strong ammonia 
Water to 


. 1=; grs. 

2 02. 7 drms. 
. 120 mins. 
10 oz. 


Each solution will keep indefinitely. To pre- 
pare the bath, mix together m the order given : 
I oz. of A, I drm. of B, i drm. of C, 2 oz. water, 
I drm. of D, and i drm. of E. The measure 
must be thoroughly rinsed after measuring 
C and D. The solution is ready for use m five 
nimutes. This quantity is suffiaent for ten 
quarter-plate prints ; a suitable quantity for 
any other number may be prepared by allow- 
ing h oz. of A for every five quarter- plate 
prints, and remembering that whatever number 
of ounces of A solution are taken, the same 
number of drams of each of the others will 
be required. The prints are immersed m the 
bath without previous washing, and they should 
be put m the solution one at a time, and each 
one thoroughly wetted before the next is added 
All the prints that are to be toned in one dish 
should, however, be put into the .solution as 
quickly as ])ossible consistently w'lth covering 
each with the solution evenly. 

As soon as the last print is placed m the dish 
the first should be taken from the bottom, 
brought to the top, and quickly examined. 
Shoidd any air- bells have formed on the .surface 
they will show as dark marks , but if they are 
broken at once with the finger they will not show 
on the finished print. The .second print that 
-was placed in the bath wnll now’ be the lowest ; 
this should be brought to the top, and so on w’ltli 
each print in turn, until all have been changed 
in position. Throughout the operation the same 
method of procedure must be follow’ed — the 
lowest print brought to the top , but after the 
first changing the w’ork should proceed more 
leisurely, leaving each print a longer time at the 
lop of the solution The minimum time of 
immersion in Ihe bath is tw'clve minutes in hot 
weather if the temperature of the .solution is 
70° F. (21° C ) or more, and fifteen miiiuteb m 
cool weather, though the toning should not be 
done in a room at a lower tem])erature than 
about 6<.)° F (i C ). This miiiimiim time is 
very important , if less tunc in the solution is 
given, imperfect fixing wall result. Longer time 
may be allowed if cooler tones are desired ; 
twenty minutes will not be too long If w armer 
tones are reijuired, the composition of the bath 
must be varied, so that the desired tones are 
not reached betore the prints are fixed. The 
amount of water used for making the B and C 
solutions may be increased to 1 1 oz., and for 
the D solution 34 oz., and the bath still pre- 
pared by taking 1 drm. of each for i oz of A. 
As soon as the minimum time has elapsed, or 
the desired tone readied if longer than the 
minimum time, the prints are taken from the 
bath and at once w’cll washed. If washed m 
water that is frequently changed, from one to 
two hours should be allowed, according to the 
frequency of the changes and the quantity of 
prints 111 one dish. Prints for this toning bath 
require to be very deep. 
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BENNETTO’S COLOUR PHOTO- 
GRAPHY 

A process of three-colour photography in 
which the three negatives were obtained at one 
exposure in a camera, the positives being 
made on red, yellow, and blue carbon tissues 
and vSuperiiiiposed. It has not been coiiiiner- 
aally introduced. 

BENZENE (Fr., Benzol, Benzine cry^talhsahle : 
Ger., Benzol, Siei nkohlenbenzin) 

Synonyms, benzol or benzole, coal tar naphtha* 
phenyl hydride. Molecular weight, 78 

Solubilities, insoluble in water, soluble in alcohol, 
ether, chloroform, acetone, and glacial acetic 
acid. The vapour is extremely inflammable 
It IS a colourless, mobile, volatile liquid, which 
can be obtained from benzoic acid, but is usually 
procured by distillation from coal-tar. It is 
used in varnishes and for developing m the 
bitumen process. 

This substance must not be confounded with 
benzine or benzoline {which set) A crystal of 
iodine dropped into benzene turns carmine- 
coloured, whilst with benzine a violet colour is 
obtained. A drop or two of absolute alcohol 
will not mix with benzine, but iiuxcs at once 
with benzene. 

In process work, benzole is used for dissolving 
indiarubber to make the solution used in edging 
wet collodion negatives, and for coating the 
latter as a preliminary to applving collodion for 
stripping. It IS the best solvent for asphaltum. 

BENZINE (Fr, Benzine , Ger., Benz in 
Pctrolcimhcnzin) 

Synonyms, benzoline, petroleum ether, naph- 
tha, petroleum naphtha ; practically identical 
with petrol and gasolene. It is a colourless 
liquid obtained from petroleum by distillation. 
It IS rarely used m photography, and must not 
be confounded w'lLh benzene {which see). 

BENZOATE TONER 

One of the many toners recommended in 
bygone days for plain salted paper. The follow- 
ing IS a typical formula, and gives black- violet 
tones : — 

Ammonium benzoate . 30 grs 4*2 g. 

Gold chloride . . 6 ,, 8 ,, 

Water . . . .1^) oz. i,tx>c) ccs. 


BENZOQUINONE, OR QUINONE 

C*H40j. Molecular weight, 108. Slightly 
soluble in water, more so 111 alcohol and ether. 
It forms volatile yellow prisms, plates, or needles, 
having a pungent smell. It is procured com- 
mercially by acting on aniline with a bichromate 
and sulphuric acjd. It is used in the preparation 
of the developer hydroquinone (benzoqiiixiol, or 
quinol, CeH4(OH),), a substance wdiich is ob- 
tained by the reduction of qumone with sul- 
phurous acid. 


BERGHEIM LENS 

This lens wms constructed in 1896 by T R. 
Dallmcycr at the suggestion of J. S. Bergheini, 
a painter, who washed for a lens which would 
give him correct drawing and soft definition 
without sacrificing the natural structure of the 
original. To obtain tins end the inventor intro- 
duced a large amount of both spherical and chro- 
matic aberration, .so that to obtain the maximum 
sharpness possible with this lens an allowance 
has to be made after focusing Although prim- 
arily intended for ptirtraiture, the Bergheim 
lens is constructed on the telephoto principle, 
the front element B being a single uncorrected 
positive lens, while the back is an uiicorrected 
negative lens C of similar focal length — that is 
to say, when the two lenses are brought into 
contact they neutralise each other, various 
focal lengths being obtained by separating them. 


T 

1 



B 

Bergheim Lens 



C 


The greater the separation the shorter is the 
revsulting focal length. The diaphragm A is fixed 
in the hood of the lens, and is marked for aper- 
tures requiring certain fixed relative exposures, 
no matter what the temporary focal length 
may be The characteristic feature of the 
definition given by this lens w^hcii skilfully used 
IS a pleasing semi -sharpness through a very deep 
field, no actual sharpness or olleusive fuzziness 
being visible. 


BENZOIC ACID (Fr., Acide hcnzoiquc . Ger., 
Benzoesdute) 

Synonym, phenylforniie acid. COOH. 

Molecular weight, 122. Solubilities, i in 15 
boiling w^ater, i in i 8 alcohol , soluble akso 111 
ether, cliloroform, glycerine, benzole, fixed and 
volatile oils. Borax or podium phosphate 
increases the solubility in water. It occurs as 
white or faintly yellowish pearly plates 01 
needles with agreeable aromatic odour and 
taste, and is obtained by sublimation from gum 
benzoin, or from toluene by oxidation with nitric 
acid, or from the urine of herbivorous animals 
by distillation. 

BENZOLE {See “ Benzene.”) 

BENZOLINE {See ” Benzine.”) 


BERKELEY'S SULPHO-PYROGALLOL 

The first of the developing substances to be 
preserved m solution by means of an acidified 
.sulphite , it was introduced by II. B Berkeley, 
m 1882. 

Berkeley’s solution consists of 4 oz of sodium 
sulphite wuth sufficient citric acid (about I oz.) 
to render the solution distinctly acid , 1 oz. 

of pyro is dissolved m 9 oz 5 ^ minims of the 
solution, so that every 10 niminis contain i gr. 
of pyro The sulphite must be thoroughly 
dissolved 111 the w ater, and the solution acidified 
before the pyri; is added. The introduction of 
sulphite as a preservative of pyro in solution 
has been of great service to photographers. The 
sulphite not only preserves the developing sub- 
.staiice in solution, but prevents the rapid 
oxidation of the developer m use, thus keeping 
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the plate clean and free from stain. Without 
sulphite the use of pyro with the alkaline car- 
bonates would be impracticable, on account of 
the very rapid discoloration of the developer 
and the excessive staining of the plate. 

The use of an acidified solution of sodium 
sulphite as a preservative has been largely super- 
seded in the case of pyro by the introduction of 
potassium metabisulphite, a strongly acid sul- 
phite, though the sodium sulphite is still added 
to the developer to ensure clean working and 
freedom from staining. It is also used as a pre- 
servative for most of the more recently intro- 
duced developing reagents. 

BICHROMATE 

The bichromates commonly referred to in photo- 
graphic literature are ‘‘ Potassium Bichromate” 
and “Ammonium Bichromate” {which i^ec). 

BICHROMATE DISEASE 

A skin disease that affects some workers who 
use potassium bichromate extensively It occurs 
oiilv when the skin is particularly sensitive and 
the hands are brought much into contact with 
the bichromate (dry or dissolved), and it takes 
the form of small ulcers or an irritating “ rash.” 

A preventive is to wear rubber gloves (jr finger- 
.stalls. The hands should always be well washed 
111 warm water after using bichromate, and wiped 
thoroughly dry. The use of a carbolic soap will 
often give relief from the itching, the hands 
being afterwards rubbed with a coohng oint- 
ment or the following mixture : Glycerine 
4 drills., carbolic acid i drm., alcohol 5 04 For 
very severe cases the following treatment has 
been advised : Rub into the skin a little nitrate 
of mercury ointment (obtamabh' from most 
chemists, and called by the Fharniacopceia 
“ Unguentum hydrargyri nitratis”). {See aho 
“Skill, Piffects of Chemicals Upon”) 

BICHROMATE LAMP 

A lamp for dark-room use in which a solution 
of potassium bichromate serves as the light 
filter. Howard Farmer found that the various 
kinds of ruby and orange fabrics and glass iii 
common use transmit only 2 per cent, or less 
of the hght, whereas a 0 per cent, solution of 
potassium bichromate gives ciuitc as much 
safety and gives more than 80 times the 
amount of illumination po.ssible with orange 
glass. With other solutions the differences are 
still greater, but the potassium bichromate 
solution appears to be the best for general use. 
Most bichromate lamps are based on the pattern 
designed by Fanner, vhose original lamp is 
shown at A. It consists cf two concentric 
glass cylinders, about 4 lu. and 5 in. in diameter 
respectively, placed one inside the other, mounted 
on a smtable solid base and furnished with a 
wooden cap, in which is mounted an incandes- 
cent electric bulb. This is excellent as a central 
light. A glass tank, for use with oil or gas lamps, 
is shown at B and C, such tanks being filled 
with a suitable solution and used in place of the 
usual red glass. As either type of lamp may be 
filled with any light-filtering solution, an oppor- 
tunity is afforded of adapting the actinic quality 
of the light to particular requirements A 6 per 
cent, solution of potassium bichromate is safe 


Bicycle 

for bromide papers, but not for ^ry plates, 
especially isochromatic plates, a .safe solution 
for wWch is made as follows : Dissolve i oz. of 
the bichromate in about 9 oz. of water. Take 
about 4 oz. of the solution, and add i drm. of 



A. Bichromate B. Tank Light C. Section 
Lamp Filter of Tank 

Light Filter 

cosine, w’hJch is a strong red dye, and gently 
heat until the colour is a deep red ; mix the two 
solutions and pour into the lamp cell. Should 
the .solution have a muddy appearance, pass it 
through filter paper. 

BICHROMATE REDUCER 

An acid solution of potassium bichromate 
may be used as a reducer for dense negatives 
m the same way as the more popular acid .solution 
of potassium permanganate. A suitable formula 

IS 

Potassium bichromate 200 grs. 20 g. 

Sulphuric acid . . ^ oz. r2 ccs. 

Water to . . . 20 ,, 1,000 ,, 

Dissolve the bichromate in v atcr, and add the 
acid. The solution keeps well, but is liable to 
be irregular in action, 

BICHROMATED GELATINE 

A term fully explained under the heading 
“ Carbon Process.” It refers to gelatine that 
has been sensitised with potassium bichromate. 

BICONCAVE LENS 

A lens, either simple or compound, of which both 
outer surfaces are concave. {See also ”■ Lens.”) 


Biconcave Lens Biconvex Lens 

BICONVEX LENS 

A lens, either simple or compound, of which 
both outer surfaces are convex. {See also “ Lens.”) 

BICYCLE {See “Cycle.”) 
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BI.GUM PROCESS 

A familiar designation for the “ Gum-bichro- 
mate Process *’ {which see), 

BINDERS 

For lantern ’slides and transparencies, binders 
consist of narrow strips of gummed paper by 
means of which the plate bearing tlie image is 
secured to the plain glass which is placed over 
the £dm as a protection. They are made in two 
forms, short lengths sufficiently long for one edge 
of the lantern slide only, so that four binding 
strips are required for each slide, and long strips 
sumciently long to bind all the four edges with 
one piece. The former arc very much more 
easily applied. 

BINOCULAR 

Photographically, this is another name for 
“ stereoscopic ” {which see). 

BINOCULAR MICROSCOPE {See “Micro 
scope.*') 

BIOGRAPH 

A kinematographic instrument invented by 
Herman Casler, of Canastota, New York, U S A. 
In the early stages of kinematograph science the 
size of the film pictures was (as n(n\ ) only i in 
by m , and owing to optu'al and chemical 
limitations early results were imsatisfactor}' 
Casler considered that improvements could be 
made if the film pictures were taken on a larger 
scale ; and he proceeded to devise the biograph, 
m which he arranged to take pictures measuring 
2j( in. by 2 -i\t in. and to utilise the whole surface 
of the film, dispensing with side perforations, by 
the introduction of an arrangement of rollers, 
instead of sprocket wheels. Hence he presented 
his invention to the public in America during 
the autumn of 1896 The biograph projected 
pictures at the rate of thirty to forty per second, 
and flickering was thus largely overcome 
Further, Casler, claimed that inasmuch as the 
film w’as carried forward by friction rollers 
instead of by sprocket teeth, there w^as greater 
steadiness of the images upon the screen Against 
the advantages indicated must, how'ever, be set 
the increased cost of production and the incon- 
venience of cumbersomene.ss 111 both the taking 
apparatus and the projecting niachiiics. The 
biograph enjoyed a season of popularity in the 
United States and also in London , but it 
failed to become universal, whilst time has 
shown that small-size pictures and simpler appar- 
atus could be improved to meet all requirements. 

BIOSCOPE 

A well-known type of kinematograph projector. 
The name is derived from two words signifying 
respectively Itfe and to see, and was in use long 
before the introduction of the kinematograph, to 
which it was first applied by Charles Urban, at 
that time a.ssociated with the Warwick Company 
The courts did not sustain the use of the word 
as a trade-mark. 

BIRDS, PHOTOGRAPHY OF 

Most of the methods used in the photography 
of animals {see “ Animals, Photography of," 
“ Zoological Photography," etc.) apply also in 


the case of birds. There arc other points, how- 
ever, to be taken into account. Many birds are 
not only small m size, but are difficult to approach 
because of their natural timidity and wildness, 
this being especially the case wuth birds m a 
free state. The telephoto lens becomes of in- 
creased value, even high magnifications having 
often to be employed Kven more than in the 
case of animals, it is necessary to possess con- 
siderable knowledge of the haunts and habits of 
buds, and frequently there must be added an 
unbounded store of patience and perseverance. 
It is frequently necessary to use all sorts of 
elaborate and ingenious appliances to bring the 
camera into workable pn)ximity to the bird 
w'lthout alarming it and arousing its suspicions. 
In fact, no w’ork of much value can lie done m 
the direction of bird photography without making 
a special study of it and acquiring the necessary 
knowledge and apparatus to make good results 
possible Particular attention should be paid 
to efiective and characteristic pose, and natural 
siirromidings, and the use ot rirthochromalic 
plates and suitable screens is often imperative 
to secure a true rendering of the colour values 
of tlie plumage. 

BIS-TELAR 

A telephoto lens of fixed magnification, intro- 
duced by Busch It has a focal length of about 
ij times the camera extension required, and the 
tw’O kinds obtainable w’ork at //q and /// respe t- 
tively. It IS wxll adapted for hand-camera wc»rk, 
and IS largely used by press photographers when 
photographing distant objects. 

BISULPHITE LYE {See “ Sodium Bisulphite ") 

BITUMEN {See “ Asphaltum.") 

BITUMEN OF JUDEA {See “Asphaltum") 

BLACK CLOTH {See “Focusing Cloth.") 

BLACK, DEAD 

Recipes for dead blacks are given under the 
heading “ Blackening Apparatus." 

BLACK LINE PROCESS 

A name given to the original ferro-gallie, or 
Colas process, described under the heading 
“ Ferro-gallic Process " 

Another process knowm as “ black line " is 
a printing process worked out m 1894 by R. 
Nakahara, of Tokyo. The sensitising solution 
IS : — 


Gum arable . 

3 oz. 

Q 3 

Water . 

22 ,, 

625 cc^ 

Tartaric acid 

IQ2 grs. 

125 g 

Common salt 

864 „ 

U) „ 

Feme sulphate 

2 oz. 

62 ,, 

Feme perchloride . 

3 n 

93 » 


The gum is dissolved by heat in the water, and 
the other chemicals added to the warm solution. 
The solution is spread over well-sized paper 
with a sponge, and, after allowing it a little time 
to penetrate, all superfluous moisture is removed 
with the sponge well wrung out, aud the paper 
dried as rapidly as pos.sible. The exposure to 
daylight under a negative or plan is rather long. 
The colour of the prepared paper is yellow, but 
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Blackening Apparatus 


during printing all but the lines turn to white. 
The print is developed in a plain aqueous solu- 
tion of gallic acid, the strength of which is not 
important ; the pnnt must not be left too long 
in the developer or stains will result. The 
developed print is rapidly washed and dried. 
Success depends chiefly upon the sponging off 
of the superfluous sensitising solution and rapid 
drying. 

BLACK MIRROR 

A mirror fonned of black glass and used for 
photographing clouds by reflection 

BLACK OXIDE OF MANGANESE {See 

“ Manganese.”) 

BLACK. PROCESS 

A black water-colour pigment largely used in 
retouching photographic prints with the aero- 
graph and otherwise for process reproduction 
It IS claimed that it has no blue in its com- 
position It may be diluted with water for pure 
greys, or mixed wnth Albanine for the lighter 
shadows. It dries a dull black and reproduces 
well. 

BLACK SPOTS 

Black specks on negatives and prints, but 
more particularly upon ordinary P.O.P Those 
Upon the P O P are caused {a) by metallic 
particles in the first w'ashing water, these coming 
ironi a pump, tap, pipes, astern, etc , or {b) by 
trimming the untoued prints upon a metal plate. 
The spots cannot be removed, but they are 
easily prevented by immersing the prints before 
tf)ning in a 10 per cent, solution of common 
salt, so as to convert all the soluble salts of silver 
into chloride, then washing again before toning. 
The addition of a little w'ashing soda to the salt 
solution has also been recommended, the actual 
formula being 2 oz of common salt and 1 oz 
of W'ashing soda to i pint of water. The prints 
are left m this for from five to ten miruites, then 
wavShed in running water for five minutes, and 
toned as usual 'J'he abovt‘ method serv'cs to 
orevent spots, but when platinum is used as a 
toner instead of gold, the washing soda should 
not be used, only the plain salt and water. 

Black specks upon negatives and developed 
prints (bromide and ga.slight papers) are caused 
i)y un dissolved particles of the developer proper, 
hydroqumone, amidol, etc., settling upon the 
film. These particles may be present uiidis- 
solved in a freshly made developer, or may be 
flying about the room and settling upon the 
sensitive surface in the form of dust. 

BLACK TONES 

Black tones are obtainable upon carbon and 
other pigment papers, w’hich already have a ba.se 
of black pigment, platinotype, bromide, and gas- 
light papers wdth ease, and on pnnt-out papers 
with difficulty. The richness and quality of the 
blacks on platinotype are characteristic of the 
process and depend upon the state of the paper, 
exposure, etc. The quality of the blacks upon 
bromide and gaslight papers depends upon the 
exactness of exposure and upon the state of the 
developer, because if too much potassium 
bromide is used in the latter the blacks are 


greenish in tone, and if too little is used neither 
the blacks nor the whites are of the best 

All tones upon P.O.P. largely depend upon the 
quality of the negative ; and for black tones the 
negative should preferably be rather hard — that 
IS, should have dense high lights and clear 
shadow's. Such a negative should be printed 
under green glass and toned in any gold or 
platinum bath, or m the following combined 
toning and fixing bath: — A. “Hypo” 4 oz , 
water 10 oz. B. Lead nitrate i oz ; distilled 
water 10 07 ; glacial acetic acad 48 drops Add 
B to A gradually, and w'lth shaking, until a 
distinct cloudiness appears , then filter Take 
lo oz of the above nuxture and add i gram of 
gold chloride, and this forms the toning bath. 
If black tones do not result, the negative was 
not suitable, or the printing has not been .suit- 
ably carried out. Some workers obtain a rich 
black tone on P O P. by using gold first and 
platinum afterw ards, but, as in all cases, much 
depends upon the smtability of the negative. 

BLACK VARNISH “ Varnish.”) 

BLACK VIGNETTES 

A style of portrait known also as “ Magic,” 
“ Egyptian,” and ” Russian ” vignettes, invented 
in i8o<S by a Russian photographer named 
Bergamaso The sitter’s head is made to stand 
out against a perfectly black background, the 
edges of the picture all round being black 
instead of w^hite as in an ordinary vignetted 


A. Black Vignetting B, Black Vignetting 

with Serrated Card with Card inside the 

in front of Lens Camera 

portrait. The sitter is placed against a per- 
iectly black bai'kgroimd, and the light is pre- 
vented from acting on the edges of the plate, 
more particularly on the lower part (upper part 
as it i.s seen on the focusing screen) The light is 
cut off from the plate either by means of a ser- 
rated piece of blackened card or tinplate on an 
adjustable rod outside the camera, and before 
the lens, as A, or by the insertion of a black card 
with an opening in the centre, in the bellow'S 
of the camera, as B Hither system, when 
properly used, cuts oft the light at the top or 
bottom and gives a negative with plain glass 
borders which print black, the w'ell-lighted head 
appearing in the centre. 

BLACKENING APPARATUS 

Only a dead black is suitable for the interior 
of a camera, as a glossy black would give rise 
to reflections. 

Blackings should be tested upon pieces of 
metal, wood, leather, etc., before applying to 
the apparatus. Recipes are as follow : 





Blacklead Blisters 


Brasswork. — To blacken camera brasswork, 
clean with fine emery, rinse, and immerse in a 
saturated solution of copper nitrate for about 
two minutes. Then take out, heat over a 
Bunsen burner or ordinary spirit flame, and 
repeat the process several times. To make the 
copper nitrate, dissolve i oz. of copper filings in 
2 oz. of nitnc acid ; do this in the open air, and 
stir with a glass rod to assist dissolving. 

Zinc work. — Clean and rinse as before, and 
immerse in a solution of copper chloride 45 grs , 
zinc nitrate 30 grs., and water 4 oz , to which is 
added + oz. of hydrochloric acid. Finally, rinse 
and dry. 

Tin. — Use carbon black mixed with the least 
possible amount of French polish Kxcess of 
polish makes it glos.sy. A dye can be used instead 
of a pigment , for example, boil together i oz 
of water, i 5 grs. of borax, 30 grs of shellac, and 
1 5 niiniiiis of glycerine. Maintain the boiling 
till dissolved, and then add 60 grs. of nigrosiii 

Bellows Interiors. — Use a solution of shellac 
in methylated spirit coloured with lampblack 

Camera Interior [Woodwork) — Di.ssolve A oz. 
of shellac and J oz of borax 111 10 oz ot hot 
water, and add about A dnii of glycerine and 
sufficient aniline black (soluble in \Nater) to form 
a good solid black Two coats should produce 
a r:ch velvety dead black Another recipe is : 
Aniline black 50 grs., gum shellac kx> grs., 
methylated .spirit 2\ oz. Negative varui.sh 
mixed with powdered lampblack may also be 
used. 

Lampblack mixed with gold size and turpentine 
makes a good dead black for general use. 

BLACKLEAD (Pr , Plomha^ine , Ger., Graphtt) 

Synonyms, graphite, plumbago Used for 
lubricating apparatus and in retouching. 

In process work., finely powdered blacklead 
is sometimes rubbed on to wet plate half-tone 
negatives in order to intensify the dots in certain 
parts where additional density is required. It 
IS also used in the “ Powder Proc'ess " or 
“ Dnsting'on I’rocess " for the duplication of 
negatives. As an inert powder it forms an aci<l 
resist, and is dusted-on to an ink image lor that 
purpose. In electrotyping it is used to give the 
A\ax mould an electro-conductive surface. 

BLAKE-SMITH PROCESS 

The modern method of toning bromide prints 
by first bleaching the image or converting it 
into such a form that treating with a sulphide 
solution will convert it into sulphide of silver, 
largely due to the experimental w'ork of R. E. 
Blake-Smith. Various methods of bleaching 
the image have been used, but the most simple 
as well as the most satisfactory is to convert 
the image into a bromide or chloride by means 
of a solution containing potassium fern cyanide 
and either potassium chloride or potassium 
bromide. (For details of this method, see “Ton- 
ing Bromide Prints," etc.) 

BLANC D'ARGENT 

A pure white pigment water-colour of French 
manufacture, largely used by process retouchers, 
and preferred for aerograph work. Drawings or 
retouching done with it should be reproduced 
without delay, as it discolours. 


B1.ANC Fixfe (See “Barium Sulphate.") 

BLANCHARD, VALENTINE 

Bom at Wisbech, 1831; died at Herne Common, 
November 14, 1901. A famous portrait photo- 
grapher in the 'sixties and the inventor of appar- 
atus and processes. He was the first to recommend 
making large transparencies from small negatives, 
and the art of printing-m clouds from separate 
negatives, the latter being published on Septem- 
ber 4, 1863. He w'as always opposed to micro- 
scopic sharpness in definition, and the slight 
diffusion which he gained by the use of a single 
lens caused much attention to be paid his work. 
He was an advocate of long exposures and large 
plates, giving about forty-five seconds' exposure 
and using 1 t-in by 12111. plates for his por- 
traits His method of obtaining carbon prints 
without transfer consists m immersing the 
tissue for a minute in petroleum, the paper sup- 
port being thus rendered translucent. The 
tissue, after the removal of the surplus oil, was 
placed 111 a printing frame wuth the support next 
the negative, printed in the usual manner, and 
developed from the front. lie also invented .a 
brush, known as the Blanchard brush [sec 
“ Brushes"), which is widely used for sensitising. 

BLEACHING NEGATIVES [See “Intensi- 
fication ") 

BLEACHING POWDER [Sec “Calcium 
Hypochlonte.") 

BLEACHING PRINTS [See “ Drawings 
Made from Photographs") 

BLIND SHUTTER [See “ vShutters ") 

BLINDS, STUDIO “ Studio.") 

BLISTERS 

Blisters appear at times upon all makes of 
plates, films, and papers in the niaiiufaeturc of 
which albumen or gelatine is employed, but 
the papers most .suliject to the trouble are 
albumen and bromide The principal cause of 
blister.s IS the use of a too strong “ hypo" bath, 
rapid w' ashing, excess of alkali in the developer, 
and the difference in temperature between the 
developing, toning, or fixing solutions and the 
washing water The blisters usually appear 
when the plates or papers are being washed after 
fixing. It is a curious fact that fewer blisters 
appear where ordinary tap w'ater is used than 
Avhere .soft water is employed It is, however, 
the fi.xiiig bath that u.sually needs attention wffieu 
bromide and gaslight papers are prone to blister. 
The fixing bath, as freshly made with cold water 
and “ hypo," should not be used immediately, the 
temperature of such a solution dropping almo.st 
to freezing point, and of course many degrees 
lower than the temperature of the washing water 
used before and after ; hence the expansion of 
the wet gelatine, w'hich is very susceptible to 
temperature, in the form of blisters. If a fixing 
bath IS needed quickly it should be made with 
hot water and used when the temperature has 
fallen to the level of the washing water ; or, 
if cold w^ater is used, the bath should be mixed 
some considerable time before use in order that 
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it may have time to rise in temperature. When 
care is not taken about the temperature of the 
bath, blisters may be prevented by allowing the 
washing water to run gradually into the fixing 
bath while the fixed prints remain therein. The 
water gradually replaces the “ hypo,” the differ- 
ence in temperature (If any) is gradually made up, 
and the expansion of the gelatine is too slow to 
do any harm ; this method, too, largely prevents 
blisters due to the use of a strong fixing 
bath. 

The use of an add fixing bath is widely advo- 
cated for the prevention of blisters on bromide 
papers and negatives. Any formula will serve, 
but that containing “hypo” and inetabisulphitc 
will be foimd best. Another plan is to soak 
the pnnts previous to, or immediately after, 
fixing 111 a 20 per cent, solution of formaline 
and then to wash well. There is really no satis- 
factory cure for blisters when once they have 
appeared , pricking the paper at the back with 
a pm for the purpose of allowing the air to 
escape from the bubble has been advised, but 
the loosened film never becomes properly 
attached to the paper, and frequently peels off 
when dry. Another plan is to squeegee the 
blistered print upon cleaned groimd glass and 
strip when dry, but, as in the previous remedy, 
the blisters invariably scale off later 

Information given above 011 preventing blisters 
apphes equally well to negatives and bromide and 
gaslight papers. Blisters but rarely appear on 
negatives, but when they do the negatives 
should be soaked m methylated spirit and 
lined , a more general trouble with plates is 
“frilling” {which see). 

Albumen paper, as a rule, blisters very badly 
it carelessly manipulated, the cause being the 
unequal temperatures of the solutions employed. 
Rives paper, which is now almost universal, 
is thought to blister more than the Saxe paper, 
which IS tougher, but not now so widely used. 
Trcventive measures are (ii) to use solutions 
of as even temperature.s as possible , {b) to soak 
the prints m hot water or methylated spirit, 
afterwards washing well, previous to toning , 
fc) to remove the prints from the ordinary alka- 
line fixing bath (aciil baths mu.st not be used 
for albumen paper) to water to which has been 
added one-lcuth its weight of common sail, 
allowing them to remain for ten minutes and 
finally u ashing well 

Carbon prtuis show minute blisters when the 
water used is too hot Blisters may be also due 
to free air in the water, greater trouble in this 
direction being experienced when w'ater comes 
direct from the mam than when it comes through 
a cistern. It is advisable to boil sufficient w’ater 
for the bath in which the tissue is to be soaked 
before squeegeeing to the temporary or final 
support. Fifteen minutes’ boiling should be 
sufficient to expel all the air, and it is then cooled 
in a jug in order that only a .small surface may 
be exposed to the air, of which w'ater can absorb 
a large quantity. 

Gelatine (P.O.P.) prints rarely blister, but when 
they do the cause is a too strong “ hypo ” fixing 
bath, or the unequal temperatures of solutions 
and w’ater An acid fixing bath must not be 
used for P.O.P. ; if hardening is thought 
necessary, formaline should be used. 

6 


BLITZ-PULVER 

The German name for flashlight powder. It 
is occasionally used m English and American 
hterature. lu the Umted States, a powder having 
this name contains the mixed nitrates of barium 
and strontium 5 oz., metallic magnesium 2 oz., 
and amorphous phosphorus 120 to 180 grs. 

BLOCK (Fr., Cltchi, Planche : Ger., Block, Auto- 
typie-druckform, Autotypieklischee, Galvano) 

A block of wood or metal, or metal plate 
backed by either wood or metal, and having a 
typographic printing .surface. It may be a pro* 
cess block (produced photographically), a wood- 
cut, in the production of which photography 
may or may not play a part, an electrotype, or 
stereotype. “ Block Processes ” include all 
those processes in w-hich, by the aid of photo- 
graphy, a relief surface is produced, capable of 
being printed from in an ordinary printing press 
together with letterpress. 

BLOCKING OUT, OR STOPPING OUT 

A method of painting out undesirable details 
upon a negative, the painted portions appearing 
white upon the finished print ; parts of lantern 
slides may al.so be blocked out, in which case 
the blocking out appears black upon the screen. 
Blocking out IS extensively used ou photographs 
of machinery, furniture, etc., for reproduction m 
catalogues, etc. It is generally desired that the 
article photographed should stand by itself upon 
a white ground, m which case opaque pigment is 
used as the medium for stopping out the rest of 
the picture , but when a perfectly black back- 
ground IS required the best thing to do is to 
make a transparency and block this out, and 
from this to make a second negative, ou which 
the blocked-out portions will be clear glass, 
which will, of course, print black Whichever 
method is adopted, the actual work of blocking 
out IS precisely the same In order to do the 
wt>rk properly, the following materials are 
necessary: a retouching desk, one or two sable 
or crow-quill brushes with fine points, a mapping 
pen, Indian mk, ruler, a bottle of black varuish, 
and red water-colour or other opaque medium 
The negative is placed film side uppermost on 
the retouching desk and the film worked on wnth 
the opaque. A rough print to serve as a guide 
should be taken from the negative before the 
work of blocking out is begun. It is advisable 
also to begin from the centre of the negative 
and work outwards. A retoucher wath a steady 
hand may be able to do all the necessary work 
wnth a brush, but many will need the rule, pen 
and mk. The pen, if" used, is charged with 
Indian ink and held perfectly vertical to the sur- 
face of the plate ; it should have a smooth and 
well-rounded point, as otherwise it is apt to cut 
the film. Any errors made with the peu and 
ink mav be removed by wasliiiig away the line 
by means of a camcl-hair bru.sli charged with 
wmter . but w hen this is done care must be taken 
to wait until the gelatine film is perfectly dry 
before gomg over it again with a pen, otherwise 
the film will be torn. Having ruled all the 
necessary lines, the rest of the blocking out may 
be done with the black varnish diluted with 
turpeiitmc, or with any other opaque pigment. 
Those pigments used with water are perhaps 
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the easiest to use because, should any error be 
made in the work, they may easily be washed 
off, or wiped off with a damp sponge, whereas 
black varnish is difficult to remove even with tur- 
pentine ; the varnish, however, is the more durable, 
and will stand any amount of wear and tear. 

All the fine work, if desired, may be done on 
the film side with a pen and Indian ink, or with 
a brush charged with opaque or red water-colour, 
and the bulk of the stopping out on the glass 
side with black varnish or Brunswick black, 
taking care that the working on one side over- 
laps the other. 

Another method is to take a rough print from 
the unblocked negative, cut out the part required, 
and use the cut print as a mask, which may be 
pasted on the gla.ss side of the negabve. This 
serves as opaque, and but little fine work may 
be required on the film side, care, however, being 
taken to let the working on the side overlap 
the paper mask. The latter may, if desired, be 
wetted and placed on the film side, but it is 
removed more easily from the glass side of the 
negative. {See also “Camphor.”) 

Any of the above methods may also be 
employed for transparency work, but in the case 
of lantern slides it w’lll be necessary to use a 
stopping-out mixture which will not crack when 
subjected to the heat of the lantern illuminant 
concentrated by the condenser 

The pre.sent-day commercial practice is for 
the photographer to make as good a photograph 
of the subject as he can, supply a good print, 
and leave the blocking out to the process 
worker’s artist, the work being done on the 
print and not on the negative. The photo- 
grapher can often assist matters by seeing that 
the background is of such a nature that the work 
of blocking out is facilitated, as the merging of 
the picture of a machine, for instance, into the 
background makes it difficult to see where one 
ends and the other begins. Frequently it is 
sufficient to run a line of white pigment between 
the subject and the background, and the process 
worker then understands that the latter is not 
to be included. The aerograph is largely used 
for blockmg out on prints, etc. 

BLOOD ALBUMEN {See “Albumen.”) 

BLOTTING-PAPER 

Used for blotting off water from negatives, 
and for drying those papers not havmg a gelatine 
or sticky surface. Inked and coloured blotting- 
paper is not suitable. The paper should be as 
nuffless as possible ; special blotting-papers for 
photographic purposes are obtainable. Ordinary 
blotting-paper may be treed from all impurities 
likely to damage prints by pouring boiling water 
and a hot weak solution of sodium carbonate over 
it alternatively two or three times, ending with 
the boiling water. This treatment removes the 
acids and sulphites, which might otherwise affect 
the permanency of the silver prints. 

BLOW.THROUGH JET {See “ Limelight.") 

BLUE GLASS, PHOTOGRAPHIC USES OF 

Blue glass of good quality has several uses 
in photography. By looking through a piece of 
it at the view to be taken, or by &uiig a sheet 


of it over the focusing screen, the photographer 
is enabled to see the subject with its colour con- 
trasts toned down, and wdll be the better able to 
judge what the effect will be in a photographic 
monochrome print. Some years ago blue glass 
was advocated for glazing studios, but exposures 
under blue glass need to be longer than under 
white glass, and the only gain to the photo- 
grapher is that he is working in a light that is 
less trying to his eyes. Blue glass is of service 
if placed over a harsh negative when printing 
on P.O.P., it having the effect of giving a softer 
print, inasmuch as certain organic salts are not 
acted upon as they would be were the blue glUvSS 
absent. Blue glass is also of service when copy- 
ing a faded or yellowish photograph ; a piece of 
pale blue glass is held before the lens during the 
exposure, and the resultant negative gives 
increased contrasts, and in general is of better 
all-round quality. 

BLUE TONES 

These are obtained most easily on blue-print 
(ferro-prussiate) paper or by using blue carbon 
tissue, in both cases a blue print being produced. 
Good blues are difficult to obtain on P.O.P., a 
blue-black {which see) being the nearest. Bromide 
prints may be partially or wholly changed to a 
Prussian blue. Ferric ferncyanide is usually 
employed, it being made as required by mixing 
together solutions of potassium ferncyanide and 
ferric ammonium citrate, adding a little nitric 
acid. The formula for the toner is : — 

Potassium ferncyanide 4; grs 10 g 

Nitric acid (pure) . . 24 mins. 5 cos 

Feme ammonium citrate 22 grs. 5 g 

Water . . . . 10 oz. 1,000 ccs 

If this works too quickly, add more water. Place 
the prints, after developing, fixing, and washing, 
in the above, until of the desired colour, anil 
wash m running water for twenty minutes, or 
until the whites are clear. 

BLUE VITRIOL {See “Copper Sulphate.”) 

BLUE-BLACK TONES 

In silver printing these can be obtained only 
by using a toning bath rich in gold, say i gr. to 
5 oz. or 6 oz , and also a liberal allowance for 
the prints being toned, 2 grs. or more to each 
full-size sheet of paper, or fifteen half-plate 
prints. In addition, a rich print from a strong 
negative is absolutely essential, the tone of the 
shadows being very largely determined by their 
depth. Some toning baths will give blue-black 
tones much more readily than others ; with 
some, these tones cannot be obtained. In 
separate toning and fixing the sulphocyanide 
bath, if strong, will give blue-black tones readily. 
In combined toning and fixing Bennett’s toning 
bath will give a similar result by increasing the 
quantities of the B, C, and D solutions. One and 
a half drams of each should be used to each 
ounce of the A solution, in place of i drm., as 
given under the heading ‘^Bennett’s Toning 
Bath for P.O.P.” 

BLUE-PRINT PROCESS 

Known also as “ Cyanotype ” (negative) and 
“ Ferro-prussiate " process, and largely used by 
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engineers, architects, etc., for reproducing 
technical drawings. It is one of the oldest 
photographic printing processes, having been 
invented by Sir John Herschcl in 1840. Paper 
is coated with a mixture of ammonio-citrate of 
iron and potassium ferricyanide dissolved in 
water, then dried in the dark, and printed by 
daylight in contact with a negative or drawing 
on tracing paper, when an image in insoluble 
Prussian blue (Tumbull’s blue) is produced. The 
print IS washed to remove the soluble coating 
unacted upon by light, leaving a finished print, 
blue on a white ground. 

Another blue-print process is the positive 
cyanotype, or Pellet’s process (whtch see, under 
the latter heading), which gives blue hnes on a 
white ground, the opposite process to the above, 
it being one in which blue is formed where the 
light docs not act. The negative cyanotype or 
blue-print process proper is the one particularly 
sin table for negatives, and is that to which 
attention is here directed. 

Blue-pnnt paper, ready sensitised for imme- 
diate use, may be purchased, but as it does not 
keep well, and is so easy to prepare, it is better 
to make it as required. A large number of 
sensitising formulae have been published from 
time to time, considerable latitude being per- 
missible in the quantities of themicals used as 
well as in the methods of working They all, 
however, resemble one another, and yield prints 
which are all very much alike. Almost any kind 
of paper can be coated with the sensitive mix- 
ture , fairly stout cream-laid notepaper, or a 
real photographic paper such as Rives, is as 
go()d as any ; it should be free from wood-pulp 
or other impurities usually found in cheap white 
papers, its surface should be fairlj^ hard and not 
too absorbent, and it should be tough enough to 
withstand thorough washing. Common rough 
papers are better if sized before sensitising, 
because the size prevents the image from sinking 
into the paper. For the size use the following 
arrowroot mixture : — Take ^ oz of arrow’root 
and mix to a smooth stiff paste with a small 
quantity of cold water. Add warm water to 
make 22 oz. in all, and boil gentlj^ until clear. 
Thin papers may be immersed bodily in the 
warm mixture for a minute or two, and then 
drained and dried. Thick papers should be 
pinned by the corners to a flat board and the 
w’arm size applied first up and down and then 
across, by means of a soft sponge or a Blanchard 
brush {see the heading “ Bru.shes ”) Then -with a 
clean soft sponge go over the paper again in order 
to efface all streaks and make the surface smooth ; 
hang up, and when quite dry it is ready to sensi- 
tise. The two sensitising solutions are made 
according to the following formulae ; — 


A. 

Feme ammonium 
citrate (brown) . 

80 grs. 

160 g. 


Water . 

1 oz. 

1,000 CCS. 

B. 

Potassium fem- 
cyanide 

60 grs. 

120 g. 


Water . 

I oz. 

1,000 CCS. 


Unless quite fresh and clear the ferricyanide 
crystals should be washed before weighing, and 
dried between blotting-paper, to free the crystals 
from powder or crust. Mix the solutions, and 
keep in a stone bottle or in a dark place. The 


solution is usable at once, but works better 
when a week or ten days old, but it must be 
filtered just before using, and if older than this, 
should be preserved by adding to every 2 oz. 
of it I gr. of potassium bichromate. The sized 
common paper or the plain good paper, with 
blotting-paper underneath it, should be pinned 
to a flat board, placed (as illustrated) at an 
angle of about 20° to the horizontal in pre- 
ference to being either flat or upright. Suffi- 
cient of the sensitive solution should be poured 
into a saucer and then applied to the paper 
with a sponge. Buckle brush, or large soft camel- 
hair mop. The coating must be done in artificial 
light or very weak daylight, and the solution 
should be spread upon the paper by strokes 
across the sheet, beginning at the top and joining 
the second stroke to the first. The strokes 
should then be made vertically in order that the 
paper may receive a perfectly even coat, without 
any of the sensitive mixture running in rivulets 
down the sheet. When evenly coated the paper 
must be dried as quickly as possible, and in the 
dark — a warm cupboard is a good place — but no 
very great heat should be applied to the wet 
paper to hasten the drying. The coated paper 
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will not keep good for many days ; a heavily- 
coated poor paper will not keep so long as an 
imsized or lightly sized good one. The colour 
of the sensitised paper may be a dirty greenish 
yellow tinge, but will vary according to the 
sensitising formula. The paper is placed in 
contact with a negative or drawing on tracing 
paper, and printed by daylight, preferably m 
strong sunlight. On exposure to light the colour 
of the paper gradually changes through bluish- 
green and bluish-grey to a kind of dirty olive- 
green, the image having a choked-up appearance 
when fully printed. The print is washed for 
about fifteen minutes in water, which .should 
remove the soluble salts and leave a brilliant 
blue print. The water serves both as a developer 
and fixer, the print needing no further treat- 
ment. Prolonged washing weakens the image, 
as will also water containing carbonate of lime. 
Brighter prints are obtained by adding about 
20 grs. of citric acid to the pint of water. A 
solution of 5 parts of alcohol in 95 parts 
of water has been advocated for improving 
the w^hites, and a 2^ per cent, alum solution has 
been recommended for brightening the blue 
colour ; but neither of these aids is necessary if 
the water is free from lime, the negative or 
tracing a suitable one, and the paper properly 
prepared. 
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An alternative method is to use single solu- 
tions, one for sensitising and the other for 
developing the faint image, obtained by printing 
in the usual way, to the desired blue colour. 
The sensitising mixture is as follows : — 

Ferric ammon. citrate (green) i lo grs. 220 g 

Uranic nitrate . . • 35 ». 7 ^ »» 

Water . . . . 1 oz. 1,000 ccs 

Paper is coated with this mixture and printed 
in the manner already described. The faint 
image is developed to its full strength by plaang 
in — 

Potassium ferncyanide 22 grs. 44 g 

Water . . . . 1 oz i ,000 ccs. 

The print is completed by v ashing m w'ater. 
This process is more rapid than the one first 
described. 

The blue-print processes are used for printing 
upon fabrics and for the making of blue tran.s- 
parencics for window decoration. For the latter 
it is necessary to use a plate coated with gelatine 
to serve as a vehicle for the sensitiser. 

Toning Blue-prints. — Blue-prints may be 
toned to several other colours, but the various 
formulae published are uncertain 111 their action on 
home-made papers, two samples of which are 
seldom alike ; they answer better with com- 
mercial blue-print papers. Before toning, wash 
the prints thoroughly. Green. — Make a satur- 
ated solution of ferric protosulphate, acidify with 
sulphuric acid, and dilute with an equal quantity 
of water. Immerse the blue-print until the 
required tint is obtained, w^ash well, and dry. 
A weak solution of sulphunc acid (acid 4 drops, 
water i oz ) will also give the print a greenish 
tinge. Lilac — For hlac-violet, immerse in a 
hot solution of lead acetate, or a cold solution 
of borax A 2 per cent, solution of potassium 
sulphocyanide (10 grains in i oz. of water) gives 
a pmk-lilac tone, after obtaining which blot off 
superfluous solution, expose to strong smilight, 
wash, and dry. Greenish Black. — Dissolve 30 grs 
of borax in i oz of water and add sulphuric acid 
drop by drop till the solution just reddens 
litmus paper ; next add a weak solution of 
ammonia till the red colour begins to change, 
and finally add 4 grs. of catechu, .shake well and 
filter ; tone, w ash, and dry Brownish Black — 
Add 6 drops of hquor ammoniae to i oz. of w^ater, 
immense the blue-print, and allow to remain 
until the colour has vannshed ; then wa.sh and 
place in water i oz., tannic acid 9 grs., m which 
the bleached print gradually assumes a browm 
or brownish black colour ; wash and dry. 
Purple Brown. — Add 30 grs of tannic acid and 
I gr. of pyrogallic acid (or even less) to i oz. 
of hot water, immerse the blue-print until toned 
to a lilac, rinse, and place quickly into a weak 
solution of caustic potash (potash 8 grs., water 
I oz.) ; wash and dry. Black.— A good black is 
difBcult to obtain ; " succe.ss depends upon the 
quality of the negative and upon the depth of 
the blue-prmt. The deep shadows tone to a 
rich black, but there is a falling-off in the half- 
tones. Of the many formulae, Lagrange’s is the 
best, but one of the most troublesome. Rinse 
the print in distilled water and, in a yellow light, 
bleach m a silver nitrate solution (9 grs. in i oz. 
of distilled water). Wash well in distilled water. 


expose to the fumes of ammonia, and afterwards 
develop with an ordinary ferrous oxalate de- 
veloper; the print may then be washed and dried. 
Grey to Red. — Print darker than usual, wash 
for ten minutes, and immerse in a solution of 
copper nitrate (24 grs. to i oz. of water) to 
which a little liquor ammonise has been added 
cautiously, a few drops at a time, until the pre- 
apitate first formed is just redissolved, leaving 
the hquid a deep blue. This bath turns the 
blue-print mauve, then grey, and after a time 
red. Prints dry more blue than they appear 
when wet. The bath does not act well on prints 
showing great contrasts, since by the time the 
dark parts have turned grey the half-tones and 
lighter tones will become red. Most of the tones 
obtained by the above methods are unsatisfactory. 
{See also “ Window Transparencies” and “ Fab- 
rics, Printing cm ”) 

Bleaching Blue- prints. — Instructions are given 
under “ Drawings Made from Photographs.” 

BLURRING 

In a photographic image, the absence of sharp 
or crisp definition, a point of light becoming a 
nebulous circJe, and a fiue line a hazy broad 
band. Blurring may result from several inde- 
pendent causes. A large working aperture of 
the lens may be necessitated by the nature of 
the subject demanding a rapid exposure, and 
the difference in the various planes of the sub- 
ject may result in some being out of focus, and 
consequently blurred. Or occasionally, the 
entire image may be out of focus, either by 
accident or design. Many lenses, when used at 
full aperture, will not give sharp definition over 
the entire plate, and while the central part is 
crisp and well defined, the corners are blurred. 
Or the camera may move during the exposure, 
with the result that the whole image is blurred. 
Or, again, in photographing moving objects, the 
exposure may not be .sufficiently shoit to pre- 
vent the object showing movement on the plate. 
A lens that has been tampered with and put 
together incorrectly, may give a blurred effect. 

BOLOMETER (Fr., Bolomdtre ; Ger., Bolometer) 

Practically an extremely sensitive thermo- 
meter fonned of one, two, or four metallic grids 
or gratings so connected as to form a Wheat- 
stone bridge, and carrying a very sensitive 
galvanometer mirror. It is used to measure 
extremely small differences m temperature 
(o-ooooooi® C.). S. P. Langley utilised this instru- 
ment in conjunction with a series of rocksalt 
lenses and prisms, and received the deflected 
light from the galvanometer mirror on a strip 
of bromide paper. Thus he was able to meas- 
ure further into the infra-red and map out 
the absorpbon lines with remarkable accuracy. 

BOLTING CLOTH (Fr., Etamine; Ger., 
Beuteliuch) 

A material of fine regular texture, originally 
made for bolting or sifting flour ; known also as 
bolting .silk and silk bolting cloth. It is used 
for obtaining softne.ss of definition in a print. 
B'or use when enlarging upon bromide paper, a 
piece of the cloth, slighUy larger than the enlarge- 
ment to be made, is stretched free from creases 
on a light wooden frame. This is interposed 
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between the enlarging lantern and the sensitive 
paper. It may be tacked over and in actual 
contact with the paper, but in this case the grain 
of the fabric shows as a canvas effect in the en- 
largement ; it is more often used away from the 
paper, the greater the distance the greater being 
the diffusion obtained and the less marked being 
the gram. Different effects are obtainable by 
moving the bolting cloth during exposure, also 
by giving part of the exposure with the cloth 
and the remainder without. The interposition 
of the cloth increases the exposure by about 
one-third, but this largely depends upon the 
effect desired. 

In contact printing, the bolting cloth is placed 
m between the negative and the printing paper. 

The cloth may be obtained in various degrees 
of texture and m sheets up to 39 in by 36 in It 
must be carefully handled, as it is easily dam 
aged, and any tear shows upon the finished print 
In the hands of an artistic worker bolting cloth 
IS a useful device for obtaining soft pictures. 

BOLTON. W. B. 

Bom 1848; died 1899. Editor of the British 
Journal of Photocir a phy from 1879 to 18S5. An 
authority on photographic emulsions , pubhshed 
in September, 1864 (witli B J. Sayce), a formula 
for collodio-broniide emulsion, and 111 January, 
1874, particulars of a washed collodion emulsion 
process, this amounting to an almost revolu- 
tionary improvement oil the unwashed collodion 
process. 

BONE BLACK (Fr , Noir animal, Gcr , 
Knochcnfohlc) 

The product fonned in the retort by heating 
bones in the absence of air ; animal charcoal 
It contains about 10 per cent, of carbon and 
about 8r.i per cent, of calcium phosphate, the 
remainder being calcium carbonate and other 
substances. Used m photography as a pigment in 
carbon and like processes, also m plate backings 
and black varnish. Ivory black prepared from 
ivory chips is a similar but superior pigment 

BOOK CAMERA (Fr , Chainbre d hvre ; 
Ger., Buchkamcra) 

An early form of detective camera, made to 



resemble cither a book, as shown, or several 
books strapped together. 


BOOKS OF KINEMATOGRAPH PICTURES 

{See “ Kinematograph Pictures m Book 
Form.") 

BORACIC ACID 

Another name for boric acid {which see). 

BORAX (Fr. and Ger., Borax) 

The common name for sodium borate {which 
see) Also known as sodium biborate or pyro- 
borate. 

BORAX TONING 

A certain and reliable method of toning sensi- 
tised albumenised paper and some forms of 
plain salted paper prepared and sensitised by 
the worker. It is not very satisfactory as a 
toning bath for gelatmo-chloride of silver eniul- 
.sion papers that is, for the modem printing-out 
paper. A good formula is : — 

Borax . .80 grs. 23 g. 

Gold chloride . . i gr. ’28 ,, 

Water ... 8 oz. i,cx)0 ccs. 

The borax should be dissolved in boiling water, 
and when the solution is cool the gold should be 
added. The prints must be washed well before 
toning, and when the desired tone is obtained 
they should be rinsed m two or three changes 
of water and then fixed in the usual manner. 

BORDER PRINTING 

This is an alternative to mounting a print. 
A sheet of paper and a printing frame, both 
larger than the actual picture, are u.scd, and 
by masking the negative the print appears in 
its first stage with a plain margin. Masks are 
next used to cover the picture itself, and also 
the plain margin with the exception of an edge 
all round the print. A second exposure then 
gives a narrow border to the picture llus 
method may be elaborated almost indefinitely, 
and special printing frames are made to mini- 
mise the difficulty of securing accurate regis- 
tration. Used with discretion and taste, good 
effects may he secured by surroimdmg borders 
of varying width and tint, the great advantage 
being that the tone and quality of the tints are 
the same as m the picture itself. The great pit- 
fall IS over-elaboration, resulting m distracting 
attention from the picture itself. {See ‘‘ Borders, 
Fancy.") 

BORDERS, FANCY 

These are generally made by means of special 
negatives (films, as a rule), which may be bought 
commercially in considerable variety. The sub- 
ject is first printed while the margin is masked 
and then the border prmted while tlie picture 
is masked {see "Border Printing"). Some of 
the more tasteful of these borders are effective 
in making picture postcards, cards with Clirist- 
nias greetings, and so on. When a small sub- 
ject IS used, on a postcard, for example, a well 
printed border of good design and tone is pre- 
ferable to a bare expanse of white. At the same 
tune, however, a picture of real value will prac- 
tically never gam in effectiveness by such an 
addition, and the suitability or otherwise of a 
fancy border for the purpose in hand needs 
careful consideration. 
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BORIC ACID (Fr., Acide borique ; Ger., 
Borsdure) 

Synonym, boracic acid. Molecular 

weight, 62. Occurs in shining sciies or amor- 
phous powder. It is used in pyro developers 
as a restrainer and to prevent stains, and also 
in the fixing bath as a stain preventer. A solu- 
tion of 30 grs. of the acid in i oz. of water has 
been recommended for stopping development 
instantly. In cases of very great over-exposure 
it works well as a restrainer, the proporbons being 
3 drops of a saturated solubon added to each 
working ounce of developer. A formula for a 
pj’To-hydroquinone developer containing boric 
acid is given under the heading “ Developers, 
Mixed.” As a presen^ative, 10 grs. may be 
added to each pint of developer, and it will 
then also act as a rcstramer. In a fixing bath 
it may be added m the proporbon of 70 grs. 
to each ounce of dry ‘‘ hypo ” used, but should 
not be used after an acid developer It w^as at 
one time recommended as an addition to the 
combined toning and fixing bath, but it is next 
to useless employed in that way, and may 
possibly harm the prints. However, Eder recom- 
mends its addition to the ” hypo ” bath when 
used before toning. “ Toning after Fixing 

BOTTLES (Fr , Boiitfillci, Flacons : Ger , 
Flaschen) 

Narrow-mouthed bottles A are best for hquids, 
and wide-mouthed ones, B and C, for solids. 
Those with flat- topped stoppers are preferable, 
it being then less easy for dust to wllect in the 
space bctw'een the neck and the stopper A 
useful and neat type of bottle has a space for a 
label ground on its side, on which the name of 
the substance may be written in pencil, or with 
'waterproof Indian ink. Corrosive and volatile 
substances and solutions, and deliquescent or 
moisture-absorbing chemicals require to be kept 
in bottles provided with well-ground stoppers. 
The stoppers of acid bottles should be rubbed 
round -with vaseline, which renders them per- 
fectly air-tight and prevents them from sticking , 
the same may be done to the stoppers of bottles 
contaming caustic alkalis or carbonates, which 
have a slightly corrosive action on gla.ss. Hydro- 
fluoric aad, which attacks glass, must be kept 
in a guttapercha or lead bottle. Dark or orange- 



A. Narrow- B and C. Wide-mouth 

mouth Bottle Bottles 


coloured bottles are used for substance.^ that are 
deteriorated by light. Corked bottles are not 
recommended for photographic purposes, except 
for chemicals that will keep well and are not in 
frequent use. They may be rendered air-tight 
by melting wax over the cork and round the 


neck. A convenient way of doing this is to hold 
a lighted candle above the cork, allowing the 
melted wax to run all over and around it. (For 
special bottles of various kinds, as collodion 
bottles, dropping bottles, etc., see under 
separate headings.) 

BOX, LANTERN-SLIDE (Fr., Boite aux 
ipreuves pour projections : Ger., Latern- 
btlderkasien, Diapostttvkasien) 

A long wooden or metal box with a hinged 
lid, grooved for the storage of lantern .slides 
The ordinary pattern resembles a grooved 
negative box, but some workers prefer plain 
boxes 'Without grooves, and for storage purpose.s 
only these are sometimes of greater convenience, 
since a number of slides can more readily be 



Lantern-slide Box 


inserted or removed at once ; how ever, tor 
reference or indexing requirements the grooved 
type IS prefera]>le. Travelling lantern - slide 
boxes are designed with a vunv to the prevention 
of breakage , the example shown is fitted with 
a rubber buffer at top and bottom to stop any 
movement of the slides, and has strong brass 
end fasteners and leather straps. The lid is 
furnished with pegs fitting closely into holes lu 
the top edges or the box. 

BOX» NEGATIVE (Fr., Boite aux cliche ; 

Ger., Negatwenkasten) 

A box, usually either of wood or metal, for the 
storage of negatives. The ordinary grooved 
wooden type is showm at A, but there are several 
other patterns. In one B there is a grooved 
drawer shdmg in an outer case, and this offers 
the advantage that any given negative can be 
examined without disturbing other boxes above, 



A Grooved Box for Negatives 


and possibly without even needing to remove 
the draw^er. Either single drawers, which can 
be added to as desired, or drawer cabinets may 
be obtained. Another type of negative box 
has an outer shell made like a book with a label 
to indicate the contents, and having an inner 
grooved case that slips into it from the back. 
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Grooved metal boxes are also made, with slip-on 
lids. One pattern is an adaptation of the 
card index and vertical filing system, the nega- 
tives being kept m numbered envelopes, on which 



B. Negative Box with Grooved Drawer 


full particulars can be written, and an index 
card IS also provided Guide cards may be used 
to divide or subdivide the negatives, and as 
there are no grooves a good deal of space is saved 

BOX, PLATE (Fr , Boite aux plaques . Ger., 
Platte nkasten) 

A hght-lighl wooden or metal box, usually 
grooved, for the safe custody of unexposed or 
undeveloped plates Such boxes are made in 
various patterns Some resemble grooved nega- 
tive boxes, but are more c'arefully constructed, 
with a deeper lid and rebate. Others A have an 
outer sliding lid, together with an inner lid 
furnished with a spring, which keeps it pressed 



A. Wooden Plate Box with Double Lid 


B. Metal Plate Box with Shp-on Lid 

tightly down over the plates when the outer 
lid is in position. Metal boxes with slip-on lids 
and spring clips fastening over the latter B are 
also obtainable. 

BOX-FORM CAMERA (Fr., Ditectwe ; Ger., 
Hasten- Kamer a) 

A non-folding hand camera in the shape of 
a box. It is generally of fixed focus, though 
sometimes there is a foaising adjustment. The 
majority of box-form hand cameras have a 
magazine to hold a number of plates in sheaths ; 
or provision is made for carrying roll films, or 
a pack of flat films. {See “ Hand Camera.’*) 


BOUDOIR 

A commercial size and style of mount largely 
used by professional photographers. The aver- 
age size of a boudoir print is 8 m. by 5 in. — that 
is, a trimmed whole plate, and the mount may 
measure anything from 8| in. by 5^ in. upwards. 
Boudoir midget mounts measure about 3J m. 
by 2 in. 

B.P. 

The initial letters of the words “ British 
Pharmacopoeia,*' which is an offiaal catalogue, 
published from time to time by the General 
Medical Council, giving the standards of purity 
of drugs, etc. The Pharmacopoeias of different 
countries vary slightly. The initials, when foimd 
in a formula, mean simply that the chemical 
named should be of the standard strength and 
purity 

BRASS, BLACKENING 

Recipes for dead blacks for application to 
brass are given under the heading “ Blackening 
Apparatus.” 

BRASS ETCHING 

Brass is etched in intaglio or relief by means 
of ferric chloride, the same as in copper etch- 
mg. The resist image is generally applied by 
the enamel process 

BRASSES, PHOTOGRAPHING 

Memorial brasses are frequently difficult to 
photograph owing to their position, but unfixed 
brasses may be arranged so that a suitable light 
(preferably a side light) falls upon them. When 
the light or reflections are troublesome, it is a 
good plan to dab the brass with a rag dipped 
in w'hitening. If the camera is pointed upwards 
or downw’ards to the brass, take care to have 
the focusing screen — and, of course, the plate — 
vertical The stop should be small and the plate 
should be a slow or medium one of the isochro- 
raatic variety. As a rule, rubbings from old 
brasses make better photographs than the brasses 
themselves. 

BREATH PRINTING (Fr., Impression d 
Vhaleine ; Ger., Atemkopieren) 

A curious process, due to Sir John Herschel, 
by which invisible, or latent, photographs may 
be produced, capable of development by the 
breath or by a moist atmosphere. A solution 
of silver nitrate (sp. g. 1*200) is added to ferro- 
tartaric acid (sp. g. ro2 3), a precipitate falling 
which is nearly redissolved by a gentle heat. 
A yellow hquid is thu3 obtained in which the 
further addition of silver nitrate causes no 
turbidity. The total bulk of the silver nitrate 
solution used should amount to half that of the 
ferro-tartaric acid. Paper sensitised with this 
liquid, thoroughly dried in the dark, and exposed 
under a negative or engraving m sunshine for 
from thirty seconds to one minute, does not yield 
any visible impression unless over-exposed. To 
develop the latent image it is only requisite 
to breathe upon the paper, when a vigorous 
picture appears as if by magic. Or the print 
may be laid in a blot ting-book, some of the 
outer leaves of which have been damped by 
holding them over warm water. 
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BRENZCATECHIN 

One of the names of the developer popnlarly 
known as “ Pyrocatechin {which see). Known 
also as ortho-dihydroxybenzene, catechol, and 
oxyphenic add. 

BREWSTER, SIR DAVID 

Bom at Jedburgh, 1781 ; died at Allerly, 
186S. Knighted, 1832. He made many dis- 
coveries in opbcs, investigated polarisation of 
light, invented the kaleidoscope, and m 1844 
designed the Brewster stereoscope. In 1836 he 
visited Fox Talbot and became interested m 
the latter’s method of producing paper negatives , 
he also corresponded with Claudet, Ross, Hill, 
and other fathers of photography. He wrote 
many articles and books (about 4CX1), several of 
which dealt with photography. 

BRILLIANCY 

A term implying that a print is bright and 
clear in quality. It generally accompanies a 
long range of tones with strong .shadows and 
bright high lights 

BRISTOL BOARD 

A fine kind of pasteboard made by pasting 
down successive layers of thin paper and having 
a smooth or glazed surface Its thickness is 
indicated by the terms 6-.shcet, 8-sheet, etc. 

BRITISH GUM {See “Dextrine.*') 

BROKEN NEGATIVES 

These must not be confused with cracked 
negatives {which see), as they are not treated in 
the same way Broken negatives are generally 
understood to be those in which the film is broken 
as well as the glass If the glass only is broken 
the film can be transferred to another piece of 
glass, but this metliod is not suitable when the 
film as well as the glass is broken, because of 
the danger of distorting or losing the piece.s 
during the process of stripping In many ways 
a mended broken negative is more satisfactory 
than a film that has been stripped and put on a 
new glass backing, and some photographers 
advocate the breaking of the film purposely v hen 
the glass is cracked in order that it may be 
treated as a broken negative. To mend a nega- 
tive w*hich has been broken into two or more 
pieces, take each piece and clean the edges free 
from dust and dirt. The largest portion is then 
laid upon a clean and perfectly level glass plate, 
and Canada balsam diluted with xylol applied 
to the edges very thinly with a small camel-hair 
brush. Xylol (or xylene) is a coal-tar product, 
and if it is not obtainable benzene can be used 
in its place. The remaining pieces of the 
negative are also touched all round the edges 
with the cement, and are then carefully joined 
so as to fit exactly. The addition of xylol 
enables one to use the balsam without heating, 
and as it has about the same index of refraction 
as glass, the internal surfaces of the glass, if 
correctly placed together, will no longer reflect 
light, and the breaks will hardly be perceptible. 
The surface of the film is afterwards cleaned with 
a piece of cotton-wool dipped in benzene. Nega- 
tives carefully mended in this way show no sign 
of breakage if printed slowly in the shade. 


BROMEOSINE {See “ Eosinc.”) 

BROMHYDRIC ACID {See “ Hydrobromic 
Acid.") 

BROMIDES 

Salts formed by the action of bromine on a 
metal, with the characteristic formula MaBr 

BROMIDE EMULSION {See “Emulsion") 

BROMIDE ENLARGING {See “ Enlarg 

BROMIDE PAPER (Fr., Papier au hromme; 
Ger., Bromsilber papier) 

Paper coated with an emulsion of silver 
bromide in gelatine, for contact printing and 
direct enlarging by natural or artificial light It 
IS prepared with a variety of surfaces Made 
and introduced commercially about 1874, but 
not on a large scale until 1880 Working details 
are given under the heading “ Bromide Process " 

BROMIDE PAPER NEGATIVES 

Bromide paper may be used in place of drv 
plates for negative making The process is 
described under the heading “ Paper NegaLive.s ’’ 

BROMIDE PENCILS (Fr., Crayons au hro- 
mure . Ger , Bromidptnsel) 

Black crayons used in working-iip brotiiidc 
enlargments and prints, platinotypes, etc 'J'liey 
are obtainable either in cedar pencils or as 
points for adjustable holders, and are sharj’xMied 
by rubbing on a piece of No o glasspaper. White 
crayons are also procurable. For a blue-black 
enlargement it is important not to employ a 
brown-black pencil, or the work will show too 
much ; and it should be remembered that 
ordinar)' blaik ch.ilk draving pencils have 
frequently a tendency to brownness 

BROMIDE PROCESS 

The essential feature of the bromide process is 
its suitability for obtaining either contact prints 
or direct enlargements by artificial light, and 
the consequent facilities that it givc.s for secur- 
ing any desired result with absolute certainty. 
If a print is produced w^hich is not exactly in 
accordance with the result desired, a second 
exposure may be made while all the conditions 
remain absolutely constant, and the time of 
exposure may be so modified that the second 
print will give exactly the effect de.sired. lii 
adopting the bromide process, the following 
conditions are desirable. A light that can be 
kept as uniform as possible, a means of fixing the 
relative positions of light and printing frame 
so that the distance between them is always the 
same, and the exclusive use of one brand of bro- 
mide paper The distance between the light 
and frame should be so adjusted that exposures 
will vary from ten seconds for a moderately thin 
negative up to forty or fifty for a strong or 
dense plate. It is impo.ssible to w^ork accurately 
if exposures are as short as two or three seconds , 
such exposures cannot be timed with certainty, 
whereas longer exposures can be timed with an 
inappreciable percentage of error. Correctness 
of exposure is absolutely essential in broinidi' 
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printing if good results arc desired ; there is no 
more fruitful source of imperfect prints than 
incorrect exposure, and the consequent attempts 
to compensate by incomplete or forced develop- 
ment. A perfect bromide print is one that has 
been so exposed that full development with a 
normal solution will give the contrast and depth 
required. In order to expose a print m tins 
manner, it will be found desirable to make a 
preliminary trial exposure on a small slip of 
paper, selecting a portion of the plate that has 
part of the densest tones An ordinary piece of 
paper may be cut into six or eight trial vslips, and 
several may be exposed on different negatives 
and developed together. The development of 
these trial slips should be full, m order that the 
correctness of the exposure may be judged 
from the final appearance when in the fixing 
bath 

Another prolific source of loss of quality in 
bromide work is the system of using one portion 
of developer for several prints in succession. 
The prints last developed are inferior in colour 
and general quality, and if toning is afterwards 
jjerformed, the colour is very poor and weak. 
For prints of moderate size, sufficient developer 
should be taken for one print, the solution used 
once and then thrown away For small prints 
this IS also the preferable plan, but as the quan- 
tity of solution necessary is much larger relative 
to the size of the print, it may be permissible 
to use the same solution for two prints in suc- 
cession, or, better, to develop two prints together. 
But this should be the limit 

Where practicable, as in the case of an incan- 
descent electric light or an inverted incandescent 
g.is burner, the frame should be placed hori- 
zontally below the light for making the exposure. 
It will facilitate shielding parts of the negative 
during the exposure, and also the making of the 
exposure by uncovering and recovering the 
frame, using a sheet of card 

Dianndophenol and amidol are good developers 
for bromide prints, but they cannot be kept in 
solution satisfactorily for more than three days. 
The seriousness of this objection is realised when 
only two or three small prints are required, and 
then no more wanted lor perhaps a week. 
Amidol IS, however, a favourite with many 
workers, on account of the fine blue-black colour 
of the prints produced with it. Ortol is alvSO a 
good devekipcr for bromide paper, and it keeps 
for a long time in solution. Metol and hydio- 
quinone form a developer that is a favourite 
with many workers, as it keeps well in solution. 
Hxccllent iomiulae are as follow ; — 

Diamtdophenol Developer for Bromide Paper 
Dianndophenol (or amidol) i6 grs. 4*4 g. 
Sodium sulphite . .160 ,, 44 »» 

Potassium bromide . 4 ,, 1*1,, 

Water . . . . 8 oz i,cx.)0 ccs. 

The sodium sulphite must be dissolved in the 
water first. This solution is used without dilu- 
tion. 


The potassium metabisulphite must be dis- 
solved m the water first. 

B. Sodium carbonate . 2 oz. 218 g. 

Sodium sulphite . 2 „ 218 

Water . . . 10 „ 1,000 ccs. 

To develop, take 40 minims of A, 80 minims of 
B, and add sufficient water to make i oz. 


Meiol-Hydroquinone for Bromide Paper 


Metol 
Sodium sulphite 
Hydroquinone 
Potassium bromide 
Water 


A. Metol . . .10 grs. 2 3 g. 

120 „ 27 „ 

30 „ 7 „ 

10 »» 2 3 „ 

10 oz. 1,000 CCS. 

Dissolve the constituents in the order given 
in the formula. 


B. Sodium carbonate . J oz. 55 g. 

Sodium sulphite . J ,, 27*5 ,, 

Water . . .to ,, 1,000 ccs. 

Mix equal parts of A and B to form the work- 
ing developer. 

All these formulae produce rich prints of a 
good, pure colour, which will tone quite satis- 
factorily. Full development will take about 
three minutes with the diamidophenol and mctol- 
hydroqumone formulae, and four minutes with 
the ortol. The prmt should be soaked in 
water for about half a minute, the water then 
drained off, and the developer flowed evenly 
over the surface, the dish being rocked until 
development is completed. Then the print 
should be rinsed and immersed in the fixing 
bath, taking care that the prmts do not cling 
together and that the solution has free access 
to their surfaces. An acid fixing bath is prefer- 
able, containing i oz. of potassium metabi- 
sulphite to I lb. of “ hypo," the solution being 
so mixed that i pint should contain 3 oz. of 
“ hypo." The prints should remain in the fixing 
bath for fifteen minutes, and should afterwards 
be thoroughly washed. From one to two hours, 
in water frequently changed, according to the 
frequency of the changes, and tlie number of 
prints m the dish, should be sufficient. 

Daylight can also be used for bromide work 
if desired, and many prefer it for enlarging pur- 
poses, though it IS not suitable for contact 
prmting. (Se<j also ‘‘Enlarging.") 


BROMIDE OF URANIUM PLATES 

Plates coated with a silver bromide collodion 
emulsion containing a small quantity of uranium 
nitrate to keep it free from fog , these plates 
are now obsolete. 


BROMINE (Fr., Brome ; Ger., Brom) 

Br. Molecular weight, 80. Solubilities, i in 28 
water, very soluble in alcohol, ether, and solu- 
tions of alkaline bromides. A deep reddish 
brown hquid giving off at nonnal temperatures 
an extremely irritating orange vapour. It is 
rarely used in photography except m its salts, 
though bromine water has been suggested for 
bleaching bromide prmts prior to sepia toning. 


Ortol Developer for Bromide Paper 
A. Ortol . . 4 drills. 54 g. 

Potass metabisulphite 2 ,, 27 „ 

Potassium bromide i ,, 13*5 ,, 

Water . . 10 oz. 1,000 ccs. 


BROMINE WATER (Fr., Eau hromie ; Ger., 
Bromwasser) 

An orange-yellow solution, formed by shaking 
bromine with water and decanting from the 
excess which settles at the bottom of the bottle. 
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BROMISED COLLODION, OR BROMO- 
IODISED COLLODION {See “ Collo- 
dion.") 

BROMISER 

A solution of alkaline or metallic bromides 
usually kept in a separate solution and added 
to collodion just before coating the plate there- 
with. (See “Collodion, Wet.’’) 


BROMO-ARGENTOTYPE 

An obsolete name for bromide paper. 


BROMOIL PROCESS 

A process of obtaining pictures by bleaching 
and pigmenting bromide prints : suggested by 
E. J. Wall 111 1907. Working details were first 
pubUshed by C. Welbome Piper in August of 
the same year, and the modified process, as now 
worked, was introduced in the following month. 

Prints for the ordinary oil -pigment process 
(which see) are made by contact, and as the pig- 
ment process is generally more suitable for prints 
of fairly large size it follows that users of small 
plates must make an enlarged negative before 
they can produce an ordinary oil print. It was 
to obviate this that the bromoil process was 
devised. Essentially, it is a means by which 
a bromide print (which, of course, may be an 
enlargement from a small negative) can be pre- 
pared for pigmenting. Special bromide papers 
for this purpose are obtainable, although many 
of the ordinary brands are equally smtable. 
The prmt should not be too old, and it should 
possess certain qualities. A flat pnnt, or one 
whose development has been curtailed, will 
seldom give a satisfactory result The exposure 
should be so adjusted that when the developing 
action has been carried to its fullest extent the 
result IS a clean, strong print, rather more vigor- 
ous than would be desirable if it were intended 
to remain unaltered. Amidol is a good developer 
for the purpose, a suitable form being t;c) grs. of 
dry amidol added to 20 oz. of w’ater m which 
I 02. of sodium sulphite has been dissolved. The 
print IS fixed in plain “ hypo “ solution, and very 
thoroughly washed. At this stage the prints 
may preferably be dried. Sub.sequently they are 
re-soaked for a few minutes to facilitate the even 
action of a bleaching solution. A suggested 
formula is : — 


Citric acid 
Potassium bromide 
Potassium femeyanide 
Potassium bichromate 
Alum 

Water to . 


120 grs. 

12-5 

g- 

120 ,, 

125 

,, 

120 „ 

12 5 


240 „ 

25 

>> 

480 „ 

50 


20 oz. 

1,000 

CCS, 


Dissolve in the order given. It is well to 
crush the crystals, dissolve m hot water, and use 
when cold. This is applied to each print separ- 
ately until the black image is entirely changed 
to a yellowish brown colour. The prints are 
then washed until the bichromate stain is 
removed, and they are then placed for about 
five minutes in a bath containing i oz. pure 
sulphuric acid to 20 02. of water. This is pre- 
pared by adding the acid slowly to the water, 
and as considerable heat is generated it should 
be made some time before use, or blistering of 
the print will residt. 


After a short washing, the prints require five 
minutes’ immersion in a solution of 2 oz. of 
“ hypo ’’ crystals and ■§ oz. of sodium sulphite 
in 20 oz. of water. A further washing to elimin- 
ate most of the “ hypo ’’ brings the prints to the 
stage where pigmenting may be proceeded with. 

There are many variations of the routine of 
preparing the print. For example, many workers 
prefer to dry the prints again, and re-soak them 
for pigmenting. Others omit the acid bath from 
the preliminary stage, and use it immediately 
before this second soaking instead. When the 
prints are only soaked in w'ater before pigment- 
ing it IS generally advisable to see that the 
temperature of the water is at least 65® F. (about 
18° C.) in order to secure the necessary swelling 
and relief in the gelatine. (For an outline of the 
method of finishing the prepared prmt by pig- 
menting, see the heading “ Pigmenting.”) 

A modification of the bromoil process has been 
made for the preparation of lithographic transfers, 
especially in large sizes for poster w'ork. The 
bromide paper used should be the so-called 
“ carbon ” or velvet surface, and should be of 
a good substance An enlargement of a half- 
tone negative is made on to the paper, which 
IS then developed w'lth amidol, though some 
workers prefer pyro-ammonia. The prmt is 
fixed and washed as usual. It is next bleached 
in the u.sual bromoil bleaching solution at a 
temperature of 75° p' (about 24° C.) for two 
minutes ; soaked in a per cent, solution of 
sulphuric acid for six minutes ; w’ashed 111 several 
changes of water for five minutes ; fixed m 
“ hyjx) ” or toned with sodium .sulphide for one 
minute ; w’a.shed m water for five imnutes , and 
dried thoroughly. It is inked all over with a 
composition roller charged with lithographic 
printing ink thinned with turpentine, until a 
thin even coating is laid upon the surface , five 
minutes or so is allowed for tlie turpentme to 
evaporate completely, and the prmt is then 
immersed m water at about 70® F. (about 21® C ), 
and after soaking for about half an hour the 
transfer may be developed m exactly the same 
way as an ordinary bichromated gelatine transfer. 

BROMO-IODIDE OF SILVER (5<fe “Silver 
Bromide ”) 

BRONZED PRINTS 

Prints on certain makes of papers which have 
a metallic appearance when held at a suitable 
angle. The effect occurs chiefly upon .self-tonmg 
papers and sometimes upon platinum prints, 
more particularly when the print has been 
over-exposed or made from a negative having 
very clear shadow's. The more sensitive the 
paper the more likely are the deep shadows to 
be bronzed. Bronzed shadows may be elimin- 
ated usually by applying a print varnish, or 
rubbing with wax or encai^stic paste. 

BROWN TONES (See “ Sulphide Toning,'* 
etc.) 

BRUSH DEVELOPMENT 

The development of negatives, bromide prints 
and platinum prints by applying a .suitable 
developer by means of a brush mstead of immers- 
ing in the developer. For negatives the slower- 
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working developers, such as pyro, are more suit- 
able than the rapid kinds, such as rodinal, metol, 
etc. It is usual to soak the plate in a very weak 
developer until the image just begins to show, 
and then to rinse in water and apply the weak 
developer, or even a normal developer, by means 
of a camel-hair mop, giving the partially devel- 
oped negative repeated rinses in water in order 
that there may be no distinct hue of demarca- 
tion. Where a sharp line is wanted, glycerine 
may be mixed with the developer. The brush 
method enables parts of the negative to be 
.subdued or accentuated m a wonderful manner. 
The process is perhaps of the greatest service 
111 portrait work where white dresses are likely 
to give undesired effects. It is more wndcly 
used m the United States than in England, and 
R W. Phillips, an American, recommends the 
following method of brush development for por- 
trait work; a three-solution pyro-soda formula 
IS used : A. Water 20 oz., sodium sulphite 
4 oz, ; W’hen dissolved add enough pure acetic 
acid to turn blue litmus paper red, then add i oz. 
of pyro B. Water 16 oz , sodium sulphite 
4 oz C. Water 16 oz , sodium carbonate 4 oz 
To make a normal developer add i oz. of each 
of the three .solutions to 8 oz. of w'ater. For 
brush development two ^^orklng solutions are 
made up, one the normal developer given above, 
the other being the same, except that the car- 
bonate IS omitted. Then use a separate solution 
of one-half carbonate and one-half water, or 
two thirds carbonate and one- third water, which- 
ever IS found to suit the strength of the negative 
desired. In the case of a plate exposed on a 
sitter m white drapery, develop until the image 
shows faintly, then pour off this regular developer 
and wash the plate Next pour on the pyro and 
sulphite solution previously made up, hold the 
negative horizontally up to the light in the hand, 
and with a cauiel-hair mop saturated with the 
carbonate solution rub over that portion of the 
negative which is to appear the most pro- 
minently. This must be done the first time very 
qui('kly, putting the negative back into the 
solution immediately. The operation is then 
repeated, the carbonate being well blended over 
the plate so as not to .show streaks and defined 
lines. 

The principle involved is this : the negative 
is developed only to a slight extent 111 the first 
immersion, and as soon as the pyro and sulphite 
solution is poured on development practically 
ceases Then the high lights are controlled 
absolutely with the carbonate solution. Some 
little practice is necessary in order to get a per- 
fect result. Over-exposed negatives are unsuit- 
able for brush development, the control being 
so difficult. 

It is found rather difiicult to carry out delicate 
work of this character in the dark-room, and 
there is a very serious risk of exposing the plate 
too freely to the light, and so produemg fog and 
loss of quality. 

In bromide printing, brush development is 
very frequently adopted for large prints. A 
smaller quantity of developing solution can be 
employed than most workers could u.se satis- 
factorily in a dish, though the results produced 
by the brush method are almost always inferior 
in richness and quality to those obtained in the 


ordinary manner. The print is thoroughly 
wetted, so that it will lie perfectly flat on a 
sheet of glass, and the developing solution 
brushed rapidly over its entire surface in the 
manner described under the heading “ Brush 
Toning " 

Platinotype prints may be developed with 
a brush if glycerine is mixed with the developer. 
{See “ Platinotype Process.”) 

BRUSH TONING 

A method of toning in w'hich the solution is 
applied by means of a brush. This method is 
occasionally adopted for large prints. A con- 
centrated solution IS employed and the print, 
after washing, is laid on a sheet of glass and the 
solution rapiflly brushed over its entire surface. 
It IS desirable to cover the print with the toning 
solution as quickly as possible, and each stroke 
of the brush must slightly overlap the part 
wetted by the preceding stroke ; also, no part 
of the print must be left uncovered in the first 
application, or uneven toning will result. The 
brush strokes are first made along the print, then 
across, and then diagonally, continmng the w'ork 
until the toning is completed. 

Prints, particularly those on bromide paper, 
can be brush-toned to two or more colours. 
The method is wndely used for the rapid toning 
of ordinary gelatine or collodion P.O P., and 
almost every formula can be adapted, but the 
following is considered to be the most siutable. 
Four stock solutions are necessary : — 

No I. .Vinmonium sulphocyanide i oz , w^ater 
to 9 oz. 

No 2. Sodium phosphate i oz , water to 9 oz 

No. 3. Saturated solution of borax. 

No. 4. Gold chloride solution i gr. to i dnn. 

To make up a working mixture take 14 minims 
of No. 1 and make up to i drm. with water ; then 
add 12 drops of No. 4 very slowly, shaking the 
mixture after each drop is added. Then add 
6 raiiiims of No. 2, and finally 16 minims of No 3. 
Each ounce of the working solution referred to 
above contains practically 7 grs. of sulpho- 
cyanide, I gr. of gold chloride, 5 grs. of phosphate, 
and 7 grs. of borax, and the bath, if desired, may 
be made up by adding these quantities to each 
ounce of water used. By this method, the prmt 
exactly as it comes from the printing frame, is 
placed on a sheet of glass or pmned to a board, 
and the working solution brushed quickly and 
evenly over it with a camel-hair mop. Toning 
should be complete in about two minutes, after 
which it is washed and fixed as usual. 

Great care should be taken not to expose 
the print to a strong light during the process 
of toning as otherwise there will be a risk of 
discolouring the whites. 

BRUSHES (Ft., Drosses; Ger., Ptnsel) 

The most suitable brushes for mounting, 
colouring, and other photographic operations will 
be found described under their respective head- 
ings. The two brushes (always home-made) 
most widely used m the dark-room are the 
Blanchard and the Buckle brushes. The Blan- 
chard brush A is made by taking a strip of glass 
about 6 in. long and 2 in. wide, and attaching to 
one end une or two thicknesses of swan’s-down 
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calico, wrapping it round the end and fastening 
by means of an elastic band or thread. The 
Buckle brush B is made by drawing some cotton- 
wool, by means of a loop of silver wire or strong 
thread, partially through a glass tube, so that 
a tuft protrudes. Both these brushes are con- 
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venient instruments for all kinds of photographic 
uses, as either the cotton-wool or the swan’s- 
down may easily be renewed. The Blanchard 
brush IS mostly used for applying scnsitismg 
solutions. 

The Atzpm.sel [which see) is a .speaal brush 
used by process workers. 

BUBBLES IN LENSES 

Small bubbles (or air-bells) are occasionally 
.seen in even the best of photographic lenses, 
but generally they are no detriment. Their 
presence, even under the most unfavourable 
conditions, does not occasion a loss of bght 
exceeding per cent., and their influence upon 
the optical eflficjency of a len.*? system is there- 
fore of no moment what.soever. The efforts of 
opticians during recent years to improve lenses 
in their higher optical characteristics have led 
to more extended use of glasses that differ widely 
in their optical properties and chemical com- 
position from the crown and flint glass hitherto 
employed, and still used for commoner lenses. 
Their manufacture is attended by greater 
technical difficulties, and it is no easy matter 
to secure perfect freedom from air bubbles. 

BUBBLES ON PLATES AND PAPERS 

Bubbles or air-bells frequently form on plates 
and papers during development, and they have 
the effect of preventing the developer acting 
on the spots covered by them. The result is 
dear glass spots upon the negative or white 
spots upon developed prints. Bubbles invariably 
arise from stale or frequently used developer, 
particularly pyro, or they are caused by a care- 
less and uneven flowing of the solution over the 
surface to be developed. Soaking the sensitive 
material in water previous to development also 
causes bubbles to form on the film. A huge crop 
of tiny clear spots — the result of bubbles — of an 
irregular form and appearing mostly at or near 
the edges of the negative, is generally due to 
an old or oxidised developer, or to one that has 
been allowed to stand even for a short time after 
mixing. Larger, round spots are caused by 
bubbles which attach them.selves firmly to the 
sensitive surface during a preliminary soaking m 


water, or when the developer is poured on rashly 
and unevenly. Spots with small black centres 
are also caused by bubbles ; these form during 
development and cause the gelatine under them 
to be harder than the developed portions, and 
therefore slower m fixing, the result being the 
small specks of unfixed silver bromide in the 
centres of the spots. The methods of preventing 
bubbles are obvious. The plate or paper should 
not be soaked in water before the developer is 
applied ; the developer should be freshly mixed, 
and poured on to the sen.sitive surface in an even 
sweep, first along one edge, and the dish then 
tilted so as to cover the surface as quickly as 
possible ; the dish should be rocked slowly and 
regularly, and not violently and in sudden jerks. 
Many workers pass a clean broad camel-hair 
brush, a pad of cotton-w’ool, or a Buckle brush 
over the film as soon as the developer is poured 
on, so as to break up and remove any possible 
bubbles ; the brush must, however, be quite 
clean and soft, or the remedy will be w^orsc than 
the disease 

BULLETS IN FLIGHT, PHOTOGRAPHING 

The first attempt to photograph a projectile 
in flight is said to have been made at Woolwich 
Arsenal m i860 Owing to the slow wet-plate 
process used, the results were unsatisfactory. 
In 1884 some experiments were made at Prague 
by Mach and Wentzel which were far more 
vsuccessful , these w^^re on the lines de.smbed 
below. In 1887 an 1111 pro venient on the Prague 
results w'as made by Drs. Salcher and RicgUr, 
of Flume. 

Probably the most important experiments m 
the photography of flying bullets were those 
published m 1892 by Prof C V. Boys, a lull 
account of which will be found in thit Joufiial 
of the Royal Photographic Society (April 30, 
1892). His procedure w^as partly suggested by 
Lord Rayleigh’s nictliods of obtaining photo- 
graphs of drops, breaking soap bubbles, etc , 
which were taken by the light of an electric spark. 
The following description of the tw^o chief 
methods employed by Prof. Boys are due to the 
above-mentioned publication. 

The first is showm diagrammatically at A. 
j IS a fulminating pane or condenser of small 
capacity, which may be charged on its two sides 
rc.spectivcly, positively -f and negatively — , 
by means of any kind of frictional or induction 
machine. This pane is allowed to discharge 
through a very short circuit m which are tw'o 
gaps s sb The spark at s is allowed to shine on 
the photographic plate P without the intervention 
of lenses of any kind The .spark at s‘ is hidden. 
A second condenser, the jar 7 (of very small 
rapacity compared with the pane j), is con- 
nected to J, one coating by means of wire, a.s 
shown by the full lines, and the other by means 
of a string wetted with a solution of calcium 
chloride, as indicated by the dotted line. Its 
coatings, therefore, till the time of discharge 
arrives, are kept at the same potentials as 
those of the pane j. The discharge circuit of 
7 includes the gaps and n. The potential is 
so chosen that neither condenser is able to 
discharge across the two gaps S or n 
as the case may be, but that either 
would go off if either of its gaps were 
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made conducting. This is effected by the 
passage of the bullet across n, which immediately 
causes a feeble spark at s^, due to the discharge 
there of The air here, being now conducting, 
no longer prevents the pane j from discharging 
across the gap s, and therefore a spark is pro- 
duced which casts upon tlie photographic plate 
a shadow of the bullet, and m effect an image 
of any atmospheric phenomena accompany- 
ing the bullet. The difficulty in photographing 
bullets is to obtain a spark which, while it 
IS bright enough to act on the plate, is yet 
of such short duration that the bullet has 
not time to move more than a hundredth 
of an inch or less while it is yet m existence. 
If glass lenses are used a large proportion 
of the actinic rays a^e absorbed (in the case 
of a spark between magnesium terminals, four- 
fifths of the whole) ; but in the case of a 
true image any spark formed by the bullet at 



A. Arrangement for B. Modification of 
Photographing Bullet of Method A for 

in Fhght Photographing Bullet 


where difficulty might arise in closing the gap n. 
In the first arrangement tlie gap n must be more 
perfectly closed than is the smaU space s, in 
order to make the action of what may be called 
the “ spark relay " certain By the introduction 
of a second pane or jar {see B) j-* in senes with 
the potential of the little lar i may be made 
w -f I times that of if the capacity of is 

^ that of In the discharge, only is 

affected, so it will be necessary to discharge j“ 
also before beginning a new experiment. 

The above sufficiently indicates the principle 
of the electrical arrangements. With regard to 
the practical details, the apparatus mostly used 
consisted of a box lined with black cloth, in 
which the photographic plate was placed. The 
large condenser was a plate of glass about a foot 
square, and the small condenser was a jar or 
bottle to act as a starter for the spark. The 
bullet enters and leaves the box by two holes 
covered with paper to exclude the light, and 
in passing in front of the plate it touches the 
ternunals of tw’o thin lead wires, thus completing 
the circuit and causing two flashes — a small one 
wffiich does not affect the photographic plate, and 
a larger one w^hicli does affect the plate, and has 
a duration of less than one-millionth of a second. 

BULL»S-EYE CONDENSER 

A plano-convex (almost hemispherical) lens, 
mounted upon a stand and fitted w'lth a universal 
joint It IS used ni microscopy to focus the light 
upon the object, or upon the substage mirror, 
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n is properly focused by the camera lens, and 
does not much interfere with the result. If 
lenses are not used the wdiolc of the rays (except 
such as may be absorbed by the air) are effective, 
but any spark at «, being near the plate, would 
fog it so completely as to make the more dis- 
icUit spark at s almost, if not quite, inoperative. 
This difficulty is completely avoided by the use 
of the jar of very small capacity, which is 
unable to produce a spark of any appreciable 
photographic effect. Moreover, the spark at 
S IS brighter, and should last less time when a 
very short discharge circuit is employed than 
the corresponding spark produced in the dis- 
charge through a greater length of wire, sucli, 
for instance, as would be necessary if the 
main discharge were taken to the bullet and 
back. 

The second method is a modification of the 
first, and was arranged to meet those cases 


and IS almost indispensable when examining or 
photographing opaque objects. Also it is useful 
for improving the illumination of transparent 
specimens. 

BURETTE 

An apparatus used m volumetric analysis to 
deliver accurately measured quantities of liquids. 
It consists of a glass tube of unifonu bore, 
graduated, and usually fitted w'lth a stop-cock 
at the bottom from which any desired quantity 
of a liquid can be allowed to flow from the tube. 
A modified form working after the manner of a 
fountain pen filler is used for measuring small 
quanbties of photographic solutions. 

BURGUNDY PITCH (Fr., Poix blanche de 
Bourgogne ; Ger., Burgunderpech) 

The rcsiu of Abies or Ptnus ercelsa, the spruce 
fir, purified by melting m hot w'ater and 
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straining. True Burgundy pitch is not easy to 
obtain, and a fictitious article is often sold for 
it. The true resin is translucent and has a dull 
yellowish bro\NTi colour, and the fracture is 
shining and conchoidal ; some examples contain 
much water, and are opaque and of a dull grey 
colour ; they reqiure straining to free them 
from impurities. The odour is peculiarly aro- 
matic and characteristic. It is not wholly 
soluble in alcohol of -838, a little flocculent white 
matter being left ; much the same happens if 
placed in contact in a vial with twice its weight 
of glacial acetic acid. It is very soluble in 
acetone. The false Burgundy pitch is usually 
brighter in colour than the true, with a weak, 
scarcely aromatic odour ; it is less soluble in 
alcohol, and m glacial acetic acid it forms a 
turbid mixture separating into two layers, a 
thick, oily liquid above and a bright solution 
below. Burgundy pitch is used in process work 
111 the preparation of photo transfer inks. In 
solution with spirit of wine it forms an excellent 
aquatint etching ground. 

BURNETT'S PRINTING PROCESS 

One of the many printing processes employing 
uramum ; invented by Burnett lu 1857. 

BURNISHER (Fr., Preset d safi>ier d chatid , 
Ger , Iiets<isattnirmaschi}ic) 

A machine for imparting a glossy surface to 
prints by pressure and friction against a heated 
and polished bar or roller. The bar burnisher A 
— the older type — has a poli.shed steel or nickelled 
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bar and merely a smgle roller ; w hile the roller 
burnisher — or, as it is sometimes called, “ enain- 
eller ” B — has two rollers, one or both being of 
polished nickel. The bar burnisher is said to 
give the better gloss, but has the disadvantage 
that the prints need lubricating, and they occa- 
sionally get scratched. Both kinds are heated by 
spirit or gas, or with hollow rollers steam is 
.sometimes employed. Rolling presses, properly 
so-called, have a large flat steel plate and a 
single polished roller, and are used either with 
or without heat. 

Burnishers of agate or other stone have had 
in the past a few photographic uses. {See “ Agate 
Burnisher.") 

BURNISHING (Pr., Satinage ; Ger., Satinu 
ren) 

The method of obtaining a glossy surface on 
P.O.P. and albumeni.sed prints by drawing them 
through a heated burai.sher. For P.O.P the 
bar or roller of the burnisher should be just too 
hot to be touched with the finger, and for albu- 
mcnised prints a trifle hotter, but excessive heat 


must be avoided. The prints should not be 
quite bone dry, and if kept too long they do 
not bmmish so well. On the otlier hand, they 
must not be damp, or they may blister and stick 
to the bar or roller. 

When a bar burnisher is used, the prints will 
require, before burnishing, to be lubricated by 
rubbing with a mixture consisbng of 4 grs. of 
castile soap dissolved in i oz. of alcohol, applied 
with a tuft of cotton-wool. To dissolve the soap, 
the bottle containing the mixture is placed in hot 
water The print is passed through the burnisher 
face downward, pulling it upward in a .slightly 
curved direction from the back as it goes through 
This IS done three or four times. When the print 
is passed through flat, without pulling it, whether 
in a burnisher or a rolling press, hot or cold, the 
operation is known as “ rolling ” ; but this tenii 
IS frequently applied mdiscrinunately to burnish- 
ing also 

With a roller burnisher, a lubricant is not 
required. Solid rollers take some time to get 
hot and require to be rubbed lengthwise wnth a 
soft cloth until heated, meanwhile revolving the 
roller backwards ; this is to prevent the deposi- 
tion of condensed moisture from the air, due to 
the lower part of the machine getting warm first, 
while the roller is still cold ; this moisture, 
if allow’cd to settle and dry on, would make 
the roller dull and streaky, and might cause 
ru‘st. 

The more modern burnishers have a hollow 
roller with the gas burners inside it ; this gets 
hot m a much shorter tunc, and the heat is also 



more even. A screw adjustment is usually pro- 
vided for regulating the distance betw^eeii the 
rollers, bar bumisher.«s having instead nuts under 
the plate, or some similar arrangement. Should 
the steel bar of a bar burnisher become scratched 
it should be rubbed carefully with a slip of fine 
oilstone having a little sweet oil on it, until 
imifomdy smooth and bright. The oilstone 
should be held flat on the bar and drawn 
from end to end only, not across. Nickelled 
rollers are difficult to repolish satisfactorily 
when worn, and generally require sending to be 
replaled. 

BURNT-IN PHOTOGRAPHS (See “ Cer- 
amic Photography.") 

BURTON. W. K. 

Bom in Scotland, 1853 ; died at Tokio, Japan, 
1 899. Author and experimentalist ; first became 
prominent in the early 'eighties as an authority 
on the theory and practice of emulsion making. 
Burton was an engineer by profession, and early 
in 1887 left for Tokio, where, at the Imperial 
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College, he was appointed to a professorship. He 
compiled an exposure table and pubhshed an 
“ABC of Photography.” 

BUTTONHOLE, OR VEST, CAMERA (Fr., 
Chambre d bouionmhe ; Ger., Knopfloch- 
Kamera) 

A small detective camera of circular form, 
somewhat like a large watch, and worn under 



the vest, as shown in the illustration The lens 
protruded through a buttonhole. Six round 
pictures about the size of a penny wore taken 
in succession on a < ircular plate. The device 
was invented by Stiru. 
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BUTTONS, PHOTOGRAPHIC 

Celluloid buttons containing photographs. 
Ordinary prints are first prepared, these being 
albumen, P.O.P., or bromide, and after fixing, 
washing, and drying, they are moimted face 
down with starch or gelatine on sheets of cellu- 
loid sold for the purpose. If necessary, the 
photographs may be mounted before they are 
dried. When dry the photographs are cut out 
with a punch or die, placed in a machine with 
the metal discs, and stamped into buttons. The 
bent pm, strut, or frame is then attached. 
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ProfCvSsional \vorkers use a gas-heated roller 
and metal plate, as shown. The dry print is 
immersed m alcohol till both sides are moistened. 
A sheet of blotting-paper is placed on the plate, 
then tlie celluloid, next the print, face down, and 
finally a piece of tissue paper The roller, 
sufficiently hot to sizzle when touched with 
water, is now passed over all, uniting the print 
and celluloid. 
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“ C. DE V.'* 

Tlie abbreviated fomi of ** carte-de-visite 
[which see). 

•‘CABINET** SIZE 

A popular size of professional portrait, having 
a mount measuring 6g in. by 4^ in. The actual 
print may be m by 4 in., in. by 4 111 , or 
6 in. by 4i^ m, these being known m the 
trade as “No i,*’ “No. 2,’’ and “Special" 
cabinet sizes respectively Cabinets were in- 
troduced in 1867 by F. R. Window, of 
Baker Street, London, who, as a professional 
photographer, found the then popular carte- 
dc-visite too small for groups and for ladies’ 
dresses, possibly crmolines, winch w'ere fashion- 
able between r'S^d and 1867. 

CACHET, ROUGE ET VERT 

Names once given to some French isochrom- 
atic plates, “rouge" being of medium rapidity 
and “vert" special rapid A French chemist 
(Tailfer) w'as the first to make a successful 
isochromatic dry plate (18S2) The British rights 
to the patent were secured in 1S86 by B. J. 
Edwards & Co. 

CADMIUM BROMIDE (Fr , Bromure de cad- 
mium : Ger , Bromcadtmum) 

CdBr„ or CdBr, 4H,0. Molecular w'cights, 
272 and 344 ' Solubilities, i m 0'94 wratcr, i in 
3 alcohol, I in 250 ether, i in 16 alcohol and ether 
A yellowish crystalhne powder, obtained by 
heating cadmium to redness in bromine vapour. 
It IS used to broimse collodion. 

CADMIUM CHLORIDE (Fr , Chlorure de cad- 
mium ; Ger., Chlorcadmtum) 

CdClg, or CdOg 2HjO. Molecular weights, 1H3 
and 201. Solubilities, i in 071 water, i m 8 
alcohol. It occurs as small white crystals, whidi 
are occasionally used in collodion emulsions 

CADMIUM IODIDE (Fr., lodure de cad- 
mium : Ger., lodcadmium) 

Cdlg Molecular weight, 366. Solubilities, i in 
i-o8 water, i in i alcohol, i in 3-6 ether. It 
takes the form of colourless flaky crystals. 

This salt is preferred for iodising collodion for 
process negatives, generally m conjunction with 
ammonium iodide. 

CADMIUM-AMMONIUM BROMIDE (Fr., 
Bromure double de cadmium et d*am- 
monitim ; Ger., Zweifach- ammonium- cad- 
miumbromtd) 

2CclBrj 2NII Jir H, 0 . Molenilar weight, 758. 
Solubilities, I 111073 w'ater, i in 5-3 alcohol, i in 
24 of equal parts alcohol and ether. A double 
salt suggested by Eder on account of its greater 
stability for collodion processes. It can be pre- 


pared by dissolving 344 parts of cry.stallisca 
cadmium bromide and 98 parts of ammomuin 
broimde m water and then crystallising. 

CADMIUM-AMMONIUM IODIDE (Fr., lo- 
dure double de cadmium ct d’ ammonium ; 
Ger., Zweifach-ammomum-uidmiumiodid) 
Cdl, 2NII4I 2H2O. Molecular weight, 692. 
Solubilities, I in 0-58 water, i m 070 alcohol, 

I in 1-8 equal parts alcohol and ether. A double 
salt suggested by Eder, as it gives greater 
.sensitiveness to collodion than the single salts. 
It cat! be prepared by dissolving 145 parts of 
ammonium iodide and 183 parts of cadmium 
iodide lu wmter and then crystallising. 

CALCIUM BROMIDE (Fr, Bromure de cal- 
cium; Ger., Bromcalciufn) 

CaBr* Molecular weight, 200. Solubilities, 
I in 07 water, very soluble m alcohol Very 
deliquescent. Should be kept well stoppered. 
A white, granular pow^der, obtained by neutralis- 
ing hydrobomic acid with chalk. It is used m 
making collodion emulsion. 

CALCIUM CARBIDE (Fr., Carbure de cal- 
cium; Ger, Calctumkarbid) 

CaCj Molecular weight, 64. It is decomposed 
by water, and extreme care must therefore be 
exercised in storing free from moisture. It 
occurs in greyish-black, irregular lumps, or 
sometimes in coarse granules, and i.s obtained 
by direct union of lime and carbon in the electric 
furnace On being added to water acetylene 
gas [which see) i.s evolved, slaked lime being left 
as a residue: Ca 4 - 11 , 0 —Cj Hj + CaO. 

CALCIUM CARBONATE, OR CHALK (Fr., 
Carbonate de chaux ; Ger., Kreide, 
Kohlensaures Kalk) 

CaCOg. Molecular weight, 100 Solubilities, 
insoluble 111 W'ater, alcohol, or ether. Prepared, 
or drop, chalk - occurs as a white amorphous 
powder or small cones, and is obtained by wash- 
ing native chalk. Precipitated chalk is obtained 
by precipitation from a soluble calcium salt by 
a carbonate, and should alone be used m photo- 
graphy, as it IS freer from impurities ; it is an 
impalpable white powder, and is used to neutral- 
ise toning baths. 

CALCIUM CHLORIDE (Fr., Chlorure de cal- 
cium; Ger., Chlorccilcium) 

CaCl, (anhydrous), CaClj bllgO (crystal). 
Molecular weights, anhydrous in, crystal 219. 
Solubilities, I in 1-4 water (anhydrous), i in 0-25 
water (crystal), soluble in alcohol It is extremely 
deliquescent, and must theretorc be kept well 
stoppered. The pure anhydrous salt occurs as a 
white, granular powder, in sticks or lumps ; the 
hydrated salt as white crystals ; both are used 
occasionally in emulsion making. 
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The commercial granulated dry chloride 
(CaClj 2HaO) occurs m greyish-white porous 
masses about the size of a pea, and is used as 
a desiccating agent for platinotype and other 
papers. When from absorption of moisture it 
becomes a pasty mass, it can be easily dried 
in an ordinary oven 

In process work^ calcium chloride is used in 
iodisers for collodion. The dry commercial variety 
of calcium chloride in hard lumps is used for 
placing in drying boxes for carbon tussue, gela- 
tine films, etc. Also it is used m calcium tubes 
for storing sensitised paper. 

CALCIUM CHROMATE (Fr , Chromate de 
call mm ; Gcr , Calcimnchromat) 

CaCrO* elljjO. Molecular weight, 192. Solu- 
bilities, soluble in water and alcohol. It is a 
yellowish powder, prepared by neutralising 
chromic acid with chalk. It was suggested by 
Valcnta as an addition to printing out emulsions 
to obtain greater contrast, and he gives the 
following method of making a lu per cent, 
solution : — 

Chromic acid (piire) . 3vS6 grs, 25 g. 

Distilled water to . 100 ccs. 

Dissolve, and add sufficient precipitated chalk 
to make the solution permanently milky after 
well stirring Filter, and wash the filter with 
vSufilcicnt distilled water to make oz., or 
250 CCS , in all 

CALCIUM HYDRATE, OR HYDROXIDE 

Ca (011)2 Molecular weight, 74. A synonym 
for slaked lime, a substance which has been sug- 
gested as an addition to the gold tuning bath, 
but IS very rarely used. 

CALCIUM HYPOCHLORITE (Fr . Chlorure 
de chaux, Chlore d blanchit ; Gcr , Chlor- 
kalk) 

Synonyms, bleaching powder, chloride of 
lime Solubilities, i 111 400 water, i m 7 5 alcohol. 
It IS poisonous, the antidotes being ammonia 
vapour, steam, ether vapour, and dilute sul- 
phuretted hydrogen. It occurs as a white or 
greyish- wdiite powaler with powerful ihlormc 
smell, and is obtained by passing chlorine gas 
over slaked lime. Its composition is doubtful, 
but may be considered to be approximately 
Ca(OCl)Cl It is used for preparing Labar- 
raque's .solution and Kau dc Javclle {which sec). 

CALCIUM SULPHATE (Fr , Sulfate de cal- 
cium; Ger , Cali lumsulfat) 

Synonyms, sulphate of lime, gypsum 

CaS04 2H2O. Molecular weight, 172, Solu- 

bility, I in 380 water. It occurs naturally as 
the mineral anhydrite CaS04, and, m combina- 
tion with 2 HjO, as alabaster, gypsum, satin-spar 
and selenite. Gypsum when heated moderately 
loses its water, becoming what is known as 
plaster-of-paris, which, when mixed to a paste 
with water, again takes up 2H2O and sets to a 
hard solid with expansion. Plaster-of-paris is 
used for making casts and moulds 111 some 
hoto-mechanical processes, and for photographic 
as-rehefs. It Is sometimes useful for stopping 
leaks and repairing broken articles. It should 
be kept m air-tight stoppered jars, and only the 
6 


finest quality should be used for photographic 
purposes. Calcium sulphate is a common 
impurity in spring water, causing what is known 
as permanent hardness, which is not removed 
by boiling. 

CALCIUM TUBE 

A tube or box, usually of “ tin ” (tin-plate), 
divided into two parts, the larger for storing 
paper and the smaller for containing calcium 
chmnde. The illustration shows a good home- 
made pattern. The larger tm holds the sensitive 
paper, which rests upon a smaller tin having a 
perforated top and containing the chloride 
Such tins may be used for all kinds of paper 
likely to be affected by damp, and, indeed, are 
necessary for keeping platinotype paper dry 
and in a good printing condition. The calcium 
chloride absorbs the moisture. Platinotype 
paper is sold in air- tight tins, each of w'hicli 
contains a twist of paper or cotton- wool hold- 
ing a small piece of asbestos, which has been 
saturated with calcium chloride ; this may be 
used over and over again by heating on a red- 
hot shovel to drive out the moist ore. Should a 



Calcium Tube 


new piece be required it may be prepared by 
taking a saturated solution of calcium chloride, 
adding to it coar.se commercial asbestos, and 
kneading tlie whole into small cubes, afterwards 
drying them in an oven. Calcium chloride may 
be purchased in the anhydrous form and used 
m place of the asbestos , it should be tied up 
m fine muslin or placed in a small perforated tin, 
care being taken to prevent any particles of it 
getting on to the sensitive paper. 

CALMEL^S POWDER 

A mixture of resin, pitch, and asphaltum 
melted and ground to fine powder for use as 
an acid resist m photo-etching. 

CALOMEL (See “Mercurous Chloride.") 

CALOSCOPIC LENS (Fr , Objcciif caloscop- 
ique , Ger., Caloskoptsche Ltnse) 

A landscape lens made in the late fifties and 
early sixties of the nineteenth century It was 
designed on the same principles as Petzval’s 
orthoscopic lens. 

CALOTYPE, OR TALBOTYPE, PROCESS 

A negative process upon paper, invented by 
Fox Talbot and patented by liiui on September 
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20, 1841. It was the third British patent for 
photography, the two previous ones being for 
the Daguerreotype process. The patent was 
afterwards disputed by the Rev. J. B. Reade, 
but Talbot’s claim was upheld in the law courts, 
mainly for the reason tliat Reade’s previous dis- 
covery was not properly published or made 
known. Fox Talbot’s process was afterwards 
considerably improved by C Cundall. The 
original process is briefly as follows : Paper of 
close texture was washed over with a solution of 
100 grs. of silver nitrate in 6 oz. of w^ater When 
dry, the paper was immersed m a .solution of 
potassium iodide, 25 grs to each ounce of water, 
for two or three minutes, then rinsed m wmter 
and dried. Paper in this condition was called 
“ iodised paper," and could be stored in a port- 
folio for use as required .Sometimes the double 
operation referred to above was performed at 
one time by brushing a solution of iodide of 
silver and pota.ssium over the paper w'lth a 
Buckle brush In order to prepare the paper for 
exposure m the camera two solutions were 
necessary : A 100 grs of silver nitrate dis- 
solved in 2 oz of w'ater, to which is added one- 
sixth of its volmiie of strong acetic acid B 
A saturated solution of crystallised gallic acid. 
Kqual parts of A and B w’ere mixed together, the 
mixture being called gallo-nitrate of silver. The 
iodised paper w’as brushed over with this .solution, 
or the paper floated upon it for half a minute, 
then rinsed in water or blotted off, the operations 
being carried out in the dark-room The paper 
was then placed, either wet or dry, in the dark 
slide and exposed in the camera, the exposure 
necessary being, under good conditions, about six 
minutes. The paper was developed by washing 
over with gallo-nitrate of silver (as above), and 
wms fixed, after washing in water, by a minute’s 
immersion in a solution of iw grs of potassium 
bromide in 8 oz of water. Finally it was washed, 
dried, and printed from 

Modifications of the process consisted in .slight 
alterations in the sensitising bath, the u.se of 
feme protosulphate as a developer, and of 
sodium hyposulphite as a fixer, and the making 
of the paper negatives more easily printable by 
waxing or by immersion 111 almond oil The 
calotype process w^as popular betw'cen 1841 and 
1851, but w’as superseded by the collodion proce.ss 

CAMARSAC’S PROCESS (Fr , ProcM 
Caynar^ac , Ger., Camarsac\ Prozess) 

Lafon de Camarsac was the first, in 1855, 
to discover the method of making burnt-in 
photographic enamels, now known as ceramic 
photographs, or photo-ceramics, and the process 
was in the beginning named after its originator. 
[See “Ceramic Photography.") 

CAMBOGE {See “Gamboge”) 

CAMEO (Fr., Cam^e ; Ger., Kamee) 

Photographically, a bas-relief portrait finished 
m plaster-of-paris or coloured waxes. (For 
working details, see “ Bas-reliefs.”) 

CAMEO PRINTS 

An old type of professional carte-de-visite 
portrait, popular between the ’sixties and 
’eighUes. It was the invention of Messrs. 


Window^ & Grove, and in its earliest form, called 
“ diamond cameos," consisted of four positions 
on one card, a.s A, and raised as medallions. 
Later, one position took the place of four, and 
it became even more popular. After mounting 



A. Cameo Print, B. Convexity C. Cameo 
Medalhon Style of Cameo Print backed 

Prmt with Cotton- 

wool 

the print in the ordinary way upon a flat card, 
it was put m a press and made convex, as B 
Another and a more expensive plan wms to make 
only the print convex, and to fill the concave 
part W'lth cotton-wool before pasting it upon 
a flat card, as C 

CAMERA (Fr , Chamln'C, Chambre yunre , Ger., 
Kamcy a) 

The photogiaphic camera is essentially a light- 
tight box, having a lens at one end and provided 
at the other with a .suitable arrangement for the 
insertion and w'lthdraw'al of the sensitive plate 
or film To ensure that the required amount 
of subject IS included, a ground-giass focusing 
screen, or some kind of finder or sight , is employed 
The prototype of the photographic camera is 
the camera obscura {which see). The first 
camera u.sed for photography was that of 
Nicephore Niepce, who, writing in i8t 6, describes 
it as a box about (> m. square, furni.shed wMth a 
sliding tube carrying a lens In Daguerre’s first 
camera A the only means of focal adjustment 



A. Daguerre’s First Camera 


was a rack and pinion on the objective. Charles 
Chevalier, of Pans, introduced some improve- 
ments, among them the method of making the 
body m two portions, one sliding within the other 
and clamped by a screw working 111 a slot on 
the baseboard, as .seen m Daguerre’s later appar- 
atus B ; this arrangement is still met with in 
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some ferrotype cameras. The mirror E at the 
back, to erect the image m focusing, will be 
noticed. Ihe next step forward was the inven- 
tion of the bellows, which was probably sug- 
gested by that of the accordion, and seems to 


an inclined mirror and using it both for focusing 
and as a shutter. D will serve to explain the 
various fittings and movements of a modern 
triple-extension field camera, each part being 
named and indicated by an arrow. The different 



B Daguerre’s Shding-body Camera 


have been known as early as 18^9, though it 
was not 111 general use till the ’fifties It 
was originally square or oblong, and the only 
way of reversing the plate was to turn the entire 
ajiparatus on its side The pyramidal, or so- 
called “ conical,” bellows was first made in 
1861, and at about the same period were intro- 
duced the vswing front, swing back, and side- 
shift 111 g movement. Since then progress m 
camera construction has been rapid. The 
reversing back, rising and falling front, turn- 
table, and many other convetiiences, have been 
added, until the claboi.ite and beautifully- 
finished outfits of to-day bear scarcely any 
resemblance to the heavy and clumsy apparatus 
of earlier years Yet, to give a curious instance 
of how ideas tend to repeat thciiiselves, the 



C Box-form Camera Obscura : Early 
Anticipation of Reflex Principle 

kinds of cameras arc described 111 this work 
under their separate headings as “ Studio 
Camera,” ” Field Camera,” ” Hand Camera,” 
” Reflex Camera,” ” Enlarging Camera,” etc., 
and any not so found should be looked for under 


Handle 


Bel Iotas 


Rising Front 



latest refinement of mechanical skill, the reflex 
or reflector camera, is strikingly similar in design 
to an early pattern of box-form camera obscura 
C described by the Abb6 Nollet in his ‘‘ Demons 
de Physique,” published at Pans in 1755. 
Thomas Sutton, in 1861, was the first to adopt 
the reflector principle m exposure by hmgeing 


the particular branch of work for which it is 
used. 

CAMERA BAG. OR CASE (Fr., Sac d 

charnbre ; Ger., Schnappsack, Sack) 

A receptacle for the carnage and protection 
of the camera, lens, and slides, commonly of 
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canvas or leather, and generally provided with 
a strap to sling over the shoulders The better - 
class bags are hned with baize, felt, or velvet, 
and have suitable partitions A lock and key 
IS a useful precaution against the dark-slides 
being tampered with when travelling, 

CAMERA CARRIER (Fr., Porte-chambre ; 

Oer , Kamcratya^cr) 

An attachment for carrying the camera, etc., 
on a bicycle or tricycle Various patterns are 
made, with screw clamps to fit on the front, 
back stays, or handle-bar of the cycle, aiul 
furnished with straps or spring clips to secure 
the apparatus. There is a general opinion, how- 
ever, that the camera is best carried when slung 
on the rider’s back. {See also “Cycle ’’) 

CAMERA LEVEL (Fr., Niveau . Or, Ntuelle) 

A device to enable the back of the camera to 
be kept truly vertical or the base horizontal, as 
the case may be. For the first purpose, a plumb 



A. Circular Spirit B. Long Spirit Level 

I-evel 



C. Quadrant or Two-way Level 


indicator hung at the side is ordinarily employed, 
though a circular spirit level A let into the top is 
sonietinie.s preferred. For the baseboard, either 
a long spirit level B or a circular one is used. 
There are many patterns of levels, some w^orking 
with spirit, others having a small ball endo.sed 
A quadrant or “ two-way ” level is illustrated 
at C. 

CAMERA LUCIDA (Fr., Chamhre claire ; 

Ger., Dte Helle Katnmer) 

An instrument u.sed for delineating views from 
nature and copying drawings It was a camera 
lucida that Fox Talbot was using when, 111 
October, 1833, he began to think out a plan fot 
fixing the miages seen by its aid, but he at a 
later date put it aside m favour of the camera 
obscura The camera lucida proper was invented 
by Dr. Wollaston, who died in 1 828, but the name 
was originally given to an instrument, invented 
by Dr. Hooke, analogous to the microscope. 

The best form of the camera lucida con.sists 
of a four-sided prism having the vertical cross 
.section A B c D as shown in the diagram. The 
side A B IS at an angle of 22. I deg with the hori- 
zontal, while the side B C makes the same angle 
with the vertical. A horizontal ray of light from 


an object B is twice totally reflected at F and G, 
and emerges vertically from H to J. The eye 
at J refers the ray to a point vertically beneath 
at K, and at the same time is able to look over 
the edge c of the prism at a sheet of white paper 



Optical Principle ol Camera Lucida 

placed below, ou which the image of the object 
IS .seen, and ou which it may be traced wath a 
pencil. The pri.sni is mounted in a brass case, 
and is fixed by a movable joint to an upright rod 
about I ft. high, provided with a clamp at its 
outer end to attach it to a drawing board. 

CAMERA OBSCURA (Fr , Chamhre obscure : 

Ger , Die Dunkclkammer) 

Literally, ‘‘ dark chamber " : an optical 
instrument invented by Baptista Porta in i.Viq, 
although there is evidence of an even earlier 
knowledge of its principle and properties. This 
simple instrument depends in principle on the 
fact that if a tiny hole is made 111 the shutter ot 
a room from which light is otherwise excluded, 
a small reversed image of the view outside will, 
under favourable circumstances, be throwm uii 
the opposite wall. This experiment appears to 
have been known to philosophers from time 
immemorial, but only comparatively recently was 
discovered the improvement effected by using a 
convex lens in place of the hole. Baptista Porta's 
box-form of camera obscura appears to have been 
used as an entertaining toy, or as a ready means 
of tracing laiidscape.s and views, for nearly three 
centuries prior to the discovery of photogr.iphy 
A quaint form of camera obscura, designed by 
A. M. Guyot, for outdoor work m tracing land- 
scapes, is show'll 111 section at A. It resembles 
an ordinary table, the camera being situated 
between the legs and the top being formed by 
a sheet of plain glass M, on which is laid a piece 
of tracing paper The image formed by the 
convex lens k is thrown upwards ou the screen 
M by being reflected from an inclined mirror L 
A modification of this device is shown at B, the 
projected image being vicw'cd under cover of a 
dark chamber, at the top of which the optical 
system is arranged. A dfiuble convex lens is 
placed m a sliding mount at K, and over it is a 
mirror h, set at an angle of 45° relative to the 
horizon As the lens is uncorrected for .spherical 
aberration, the image would suffer in definition 
at the margin if received upon a perfectly plane 
surface. Therefore the surface M is made con- 
cave, and part of a vsphere w'hose radius is the 
focal distance of the convex lens K. 

The best form of camera obscura is that in 
which internal instead of specular reflection is. 
employed, to prevent the los.s of light attendant 
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on the latter. The optical system then con- 
sists of a rectangular prism C, having one of its 
faces convex and another concave, such a com- 
bination doing away with the necessity of a 
mirror to change the direc tic»n of the rays from 



A. Guyot s Camera Obscura 

a horizontal to a vertical course The rays from 
a distant object or landscape will be made to 
converge after impinging on the convex surface, 
and being reflected in the interior of the prism, 
will pass into the dark chamber to the surfac'c 
upon wliu'h the picture is to lie received. The 
pic'ture thus obtained wall lie extremely vivid 
With an optie.il system of this character, the 
surface on which the picture is formed may be 
plane and not concave As these nuunscus 
prisms arc diflicull to procure, they may be 
replaced by a triangular prism N (stc illii^ 
tration JJ), having a pbuio-c'oiivex lens o and a 
jdano-coiicave lens r, l)oth of proper fc)eal length, 
cemented by Canada balsam on two of its faces 
Spherical aberration is sometimes guarded 
against by u^'ing a plano-concave lens E ni place 



B. Camera Obscura, with Concave Surface to 
receive Image 

of the more complex combination, in which case 
the lens IS placed at the top of the dark chamber 
with Its concave surface uppermost. With this 
latter arrangement a plane surface suffices to 
receive the picture, but the mirror k m illus- 
tration B will still be needed to turn the rays 
from the horizontal to the vertical direction. 


The box-form camera obscura is shown at P, 
and it will be seen that the principle here 
employed is practically the same as that of 
Guyot's table-form apparatus, w^ith the addition 
of a shade q. This device is sometimes used by 



Prisms and Lenses of Camera Obscura 
employing Internal Reflection 

artists in sketching or, rather, tracing outline 
pictures of landscapes, k is the lens, k the 
mirror, and m the .sheet of traang paper, or 
ground glass with the matt surface uppermost. 
The modem photographic camera obscura — 
wdiich will be readily recognised as the reflex or 
reflector camera — is arranged in the same way 
as P, but the lens used at k is of the compound 
type, m wffiich spherical aberration, achromatism, 
and all the other defects of a simple lens arc 
corrected ; so that when the mirror i. is mechanic- 
ally moved out of the path of the rays a perfect 
negative image is received upon the sensitive 
plate, suitably placed at the back of the camera. 

A sterescopic camera obscura devised by 
Theodore Brown is a half-plate instmment fitted 
with a mirror for reflecting the rays on to 
a horizontiil screen where tlic stereoscopic images 
are seen. ITilike an ordinary stereoscopic 
camera, in which a pair of lenses side by side are 
used, only one lens is used, but it is .supplemented 
with a double reflecting device (the “ Stereo- 
phot oduplicon,” which see), to be used on the 
hood of the single lens The effect is very 



chanmng, e.specially when the face of the 
observer is properly enclosed within the hood or 
shade placed above the screen on wffiich the dis- 
similar images are projected. By turning the 
camera on its axis during inspection of the images 
a panoramic, as w^ell as a stereoscopic, natural 
colour eflect is produced. 
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CAMERA SCREW (Pr., Vis du picd : Ger., 
Statwschraube) 

The screw attaching the baseboard of the 
camera to the head, or top, of the tnpod, in those 
cases when a turntable is not fitted. The loose 
screw IS very liable to get lost, and is ehtficnlt to 
insert without several ineffectual attempts, in 
■which the bottom of the camera frequently gets 
scratched. Several special iortiis of tripod sere-sys 
have been introduced to avoid these objt.ctious, 
among ^Yhleh may be mentioned Renbold’s, 
which IS permanently attached to the camera 
aud folds into a recess in tiie bottom when not 
111 use It IS tightened on the tripod head by 
means of a nut 

The Ro^ml Thotographic Society recommend 
that all screws fitted to cameras either for 
attachment to the stand, for fixing rising fronts, 
or for other movable parts, be either m , ^ m , 
I'V. in., or I m in external diameter, and m pitch of 
thread and other details in accordance with the 
generally recognised Whitworth standards for 
these sizes. 

CAMERA STAND (Fr., Picd . Ger., Siativ) 

A raised support for the camera, to keep it 
steady during focusing and exposure. There are 
several varieties, difiermg in construction accord- 
ing to their purpose. In the older but still very 
common form of studio camera stand B the lop 
IS raised or lowered by rack and pinion, or by 
a counterpoise and -w^eight, -while the table has a 
tilting movement. The better class of studio 
stand IS, however, much more ornate and elabor- 
ate {ice “Studio Camera”). The Hana studio 
stand C is novel m construction, having a counter- 



A. Tripod Stand for Field Camera 

balanced platform travelling on tw'O upright 

E illars, to w^hich it may instantly be clamped 
y pulling a lever. Besides the advantages of 


ease and smoothnevss of movement, the camera 
may be raised as high at 7 ft. or lowered to only 
2 ft. from the ground. The tripod stand A for 



B An Ordinary Form of Studio Stand 



C. Studio Stand with Counterbalanced Platform 

field cameras is usually made to fold up, the three 
legs being then strapped together for carrying. 
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The bottom joint should have a sliding move- 
ment to allow of adjustment on uneven ground 
The top, or head, is detachable ; it is covered 



D. Telescopic Stand 


with felt to avoid scratching the camera, and it 
has a hole for the screw by which the latter is 
secured I'.fany tripo»l legs, however, arc made 
to fit a turntable at the bottom of the lamera 
The tripod head must be sufficiently large for 
the apparatus which it is to support, or vibration 
will occur Steadiness and rigidity should be 
the distinguishing eharactenstics of a tripod 
stand, and should be considered before lightness, 
though the two qualities are not ueocssanly 
antagonistic. Telescopic stands 1 ) of brass, steel, 
or alummiuiii, are very portable, but are suitable 
only fur light cameras. 

CAMERA, VERTICAL 

Cameras are used vertically for the purpose of 
photographing ceilings, floors, or articles laid 
upon a horizontal surface. Vertical fittings are 


A and B. Hinged and Strutted Table for 
Vertical Camera 

obtainable commercially, but most are home- 
made. A and B show a very simple arrange- 
ment, the exact si/e of winch will depend upon 
the camera used. The accessory takes the form 
of a narrow hinged table, which is screwed to the 


ordinary tripod top, the camera being screwed 
to the hinged portion, which, in use, is supported 
vertically by a strut, as shown The camera 
can be pointed upw'ards or downwards m a 
perfectly vertical position, or, if the strut con- 
tains various holes to pass over the screw, 
at any angle The late T C Hepworth’s 
method (described first m 1X94) allows of tin* 
camera being pointed downwards but not 
upwards, and it is largely used for photographing 
precious stones, medals, illustrations from bonks, 
i tc. One advantage of such an arrangement 
(•iee figure C) is that it may be used in an 
ordmarv room against a window, and the sub- 
jects will probably be as well lighted as m a 
studio. This arrangement has been used for 
jihotographing a baby lying m a cradle. The 
( aniera is fixed at the top end of a skeleton stand , 
upon the glass platiorm E can be placed a coloured 
card, paper, or other medium to serve as a back- 
ground on w'hich the opaque objects, flowers, 
etc , may be laid and photographed from above. 
By employing a glass platform shadow's are 
t)bviated, and this m some cases is of great 
advantage, w^hile at the same time it is possible 
to use at any distance below the glass a back- 
ground of any colour, which, by screening the 
light, can be lightened or darkened as may be 
required A useful addition is a blind F to shut 
off all light from the upper surface of the plat- 
lonn ; another is a mirror G to reflect the light 
upwards. By placing a negative upon the glass 
jilatform a reduced or enlarged transparency 
call be obtained more easily than by any other 
plan. Should the negative be a film it can be 
kept flat by placing a piece of glass over it. 



C. Vertical Camera 


In process work, stands holding cameras 
vertically are frequently used when copying 
small objects supported on a horizontal surface 
and these stands are also of advantage when 
copying from open books. 
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CAMERON, JULIA MARGARET 

Bom in Calcutta. 1815 ; died in Ceylon, 1879. 
Came to London in 1848, started photography 
in 1865, and became famous for her admirable 
portraits of celebrated persons. 

CAMPHOR (Ft., Camphre ; Ger., Kampfer) 

Common camphor is known also as J apan 
camphor. A colourless, translucent, crystalline 
sohd with characteristic vSmell ; melts at 175° F. 
(nearly 80° C.), is soluble i in 700 of water, and 
is readily soluble m alcohol, oils, etc. It is 
used in (he manufacture of celluloid, varnishes, 
and retouching mediums. Skic.s may be blocked 
out of a negative by holding the latter glass-side 
downwards over a piece of hghted camphor, and 
wiping away the soot from the parts of the nega- 
tive It is de.sired to print. 

CANADA BALSAM (Fr., Baume du Canada ; 

Ger., Canadahalsam) 

Known also as Canada turpentine. A resin- 
ous fluid, transparent, and of a greenish yellow 
tint, very viscous, and hardening into a clear 
transparent solid, whose refractive index is about 
equal to that of glass. It is obtained from the 
Balsam Fir of North America, Abies halsamca 
(Conifera*). In its (ximmercial state it has the 
consistency of honey , it may be hardened by 
exposing to the air or rendered more liquid by 
heating or by the addition of turpentine, ether, 
or chloroform, but is insoluble m water. It 
has several uses m photography — for the cement- 
ing of lenses together, making varnishes, and 
rendering paper negatives and prints for the 
crystoleum process translucent 

In process work, Canada balsam is used for 
.scaling together the two halves of the ruled 
screens and for sealing colour filters A further 
use IS for sealing a thin microscope cover glass to 
the centre of the ground-glass focusing screen, 
so that a transparent spot is provided for 
focusing by means of a magnifying eye-piece. 

CANARY AND ORANGE MEDIUM 

A yellow or orange non-actinic fabric used for 
screening the light in dark-rooms ; yellow paper 
and glass may also be used in place of the usual 
red light for some photographic purposes It 
is less tiring to the eyes than red and gives more 
illumination. A yellow light, however, is not 
safe for modern rapid dry plates and isochro- 
matic plates, but it is admirable for bromide 
papers and lantern plates. It is more .suitable 
for use wath artificial light than with daylight, 
and when the latter is used two thicknesses of 
canary medium may be necessary Orange 
medium or paper cuts off more green and blue 
light than canary medium, and allows more 
orange and red to pass, and it may therefore 
be used for the slower brands of plates providing 
the light is not particularly strong. According 
to Sir William Abney, the total illuminating 
value of the orange is nearly twice that of 
the canary. 

CANDLE BALANCE (Fr., Balance d chandelle ; 

Ger., Kerzenwaf^e) 

An instrument employed in photometry to 
ascertain the loss of weight undergone by a 
candle after bunung a given time. 


CANDLE-LIGHT EFFECTS 

Lighting effects m a photograph, apparently 
due to the use of a candle as the illuiiunant. 
Actually the candle pictured plays no part 
w'hatevcr in the real illumination of the sub- 
ject. This branch of work was made popular 
by New son Gibson, who, during the years 
1901 to 1904, produced many remarkable 
candle-light effects winch were puzzling at the 
time, as it was well kiiowm Uiat a candle did not 
give a sufficiently actinic light tor ordinary 
photography. The secret consists m using a 
piece of lighted magnesium ware hidden from 
the lens, but placed as near as possible to the 
candle flame, so that the light from the inagiie- 
siuin .ippears to come from the candle, the back- 



A. Magnesium Wire Holder Over Candle 

ground immediately above and behind the 
candle being quite black. A blackened holder 
supports the magnesium wire above the candle, 
and IS invisible against the black background. 
Proper arrangements must be made for carrying 
off the smoke. In the illustration above, a b c D 
♦•epresents the amount of the subject taken in 
by the lens, the candle being placed as slunvn 
and the remainder of the picture being filled with 
.suitable objects The blackened shield or lube, 
wntli the wire behind it, is shown at K, and is 
lowert'd until the wire ignites, the smoke escaping 
up the tube and not .show'ing m the picture 
Another arrangement B is also rei'ommeiuled 
by N. (jibson. A strip of wood G 30 in. long and 
i| in. wnde is faced on the side that goes nearest 
the camera wntli black velvet ; to the top is 
loosely fastened a long rod H as a handle for the 
operator, so that the light shield itself hangs 
vertically, wdiilst its w'oight prevents any motion. 
On the reverse .side of the wooden strip is fast- 
ened a triangular chimney j made of tinplate, 
its bottom being about 1 \ m from the lower 
end of the wooden strip. At the bottom of the 
chimney the magnesium k is placed, in such a 
way that the w'lre may be easily lighted when 
lowered on to the candle, and the smoke may 
escape up the chimney and out of the picture. 
When the magnesium ignites, the shield is raised 
to expo.se the flame of the candle and tlie 
exposure is made. The long chimney is necessary 
when the candle is low^ down in the picture, but 
when near the top and the smoke has not far 
to travel a .shorter chimney may be used. 
Another worker use.s a platinotype tin, as shown 
at E, one half at the bottom being cut away and 
the magnesium wire F suspended from a wire 
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running across the centre, the whole arrange- 
ment being suspended on wire and let down on 
the candle. It matters little what method is 
adopted as long as the magnesium is hidden 
and burned as near as possible in the position 
of the flame. The flame of the candle must also 
be kept steady during the exposure. A little 
daylight may at times be used to light up the 
dark corners of the room, but it must not be 
too strong, as the light must appear to come 
from the candle itself The necessary exposure 
can only be found by trial . as a basis for experi- 
ment, expose for the whole of the time during 
which I 111 of magnesium wire is burning and 
after it has burnt out allow another second for 



B and C. Arrangements for Burning Magnesium 
for Candlelight Effects 


CANVAS EFFECTS 

Photographs having the appearance of being 
printed upon canvas. Negatives may be printed 
upon canvas-grained paper, which is obtainable 
commercially, or a piece of thin canvas or 
bolting cloth {which see) may be interposed 
between the negative and the sensitive paper. 
Negatives for producing canvas effects direct 
upon the paper may be obtained by exposing 
m the camera in the ordinary way, and then 
making a .second exposure, this time wath the 
lens focused on canvas, so adjusting the expo- 
.sures that the gram of the canvas does not pre- 
dominate over the cTiginal exposure. Another 
method is to make a separate negative of the 
canvas, and to print from this before or after 
using the same piece of paper for printing from 
another negative , this is probably the easiest 
and most economical method, as the one negative 
of the canvas may be used for any number of 
pictures, and the canvas effect printed light or 
dark over the original print as desired. A good 
strong sidelight should be used when making a 
negative from the canvas in order to emphasise 
the gram. Any suitable fabric may be substi- 
tuted for the canvas 

In proce^'i work, a canvas gram is often 
imparled to the highly glazed “art" papers 
used for three-colour printing, so as to give a 
more artistic effect imitating the painter's canvas. 
This graining is done by running the paper 
betw'ecn a pair of embossing rollers, one of w'hich 
IS steel, bearing the pattern, and the other of 
paper, to take the impression 


the candle flame, the stop being //i i and the 
plate extra rapid. The “lamps " described have 
an effective radius of only 2 ft. or 3 tt , so that 
subjects must fie arranged accordingly. 

CANDLE-POWER 

The unit for photometric w’ork in England 
The light emitted by a standard candle. {Sec 
“ T^nit of Light ") 

CANDLES, FLASHLIGHT 

Magnesium made up m the fonn of candles 
with a wick of “ touch " material. The commer- 
cial candles are of various sizes, burning for and 
giving exposures up to about half a imnute, the 
most popular being the 2, 4, 7, 12, and 20 
seconds sizes. The candles should be kept in a 
dry place, as otherwise they will bum and 
sjiluttcr badly w'hen fired, and they should be 
burnt on a metal tray or iron shovel Service- 
able flash candles of a kind may be made at 
home actordiiig to the follow mg formula 

Magnesium powder parts 

Barium nitrate. . 

Flowers of sulphur . 

Beef tallow (or suet) . 7 

Melt the suet or tallow^ carefully knead 111 the 
other ingredients, place in small metal boxes, 
mould the top to a point like that of a candle, 
and fire by means ot a torch. They should be 
burnt on an iron shovel. This preparation gives 
a good light, and may be used out of doors in 
large quantities for street work at night, and 
m small quantities m a room. {See also “ Flash- 
light Mixtures.") 


CANVAS, ENLARGEMENTS UPON 

Enlargements are made direct upon canvas 
for the use of artists, either for finishing direct 
or as a basis for oil-colours. The canvas must 
first be cleaned wnth a mixture of i oz. of liquor 
ammonia? (-880), and 4 oz. of methylated spirit, 
this being rubbed on wnth a clean rag or sponge 
until all greasiness is removed Three solutions 
will then be required for sizing, sensitising, and 
developing. 


Sizing 

Distilled water . 
Ammomum bromide . 
Ammonium chloride 
Potassium iodide 
(felatine 
Dry albumen 


10 

oz. 

1,000 

CCS. 

35 

grs. 

7 

g- 

10 

,, 

2 

,, 

80 

,, 

10 

>» 

60 

,, 

12 

)♦ 

I 

oz. 

100 



Mix and w'arm the mixture until the gelatine is 
dissolved, but avoid overheating or tlie albumen 
w'lll be coagulated 


Se nsitistng 


DivStilled water . 

6 oz. 

5 CK) CCS. 

(Bacial acetic acid 

i »» 

40 g. 

Silver nitrate 


80 ,, 

ix and filter. 

Dcvclope 

r 


Distilled water . 

5 oz. 

500 CCS. 

Lead acetate 

5 grs. 

I g- 

Gallic acid 

30 „ 

6 „ 


The cleaned canvas is sponged over with the 
sizing mixture as evenly as possible. When 
dry it IS ready for sensitising. Take the canvas 
into a dark-room, pour over it some of the silver 
sensitising mixture, and spread evenly with a 
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pad of cotton wool. Wet or dry it is ready for 
exposing in the same way as bromide paper, 
but it is slower than most bromide papers. The 
developer is applied with the sponge previously 
used for sen.sitising, the residue of silver assisting 
development. The canvas is fixed in a bath of 
“ hj^po ” I oz., water s oz., and washed well. 
During all these processes the canvas may 
remain on its stretcher 

CANVAS, MOUNTING PRINTS ON 

The canvas needs to be strained on a frame. 
The print or enlargement is placed on a table 
face downwards, and coated with any good 
momitant, starch paste being as good as any- 
thing. The paste .should be rubbed in well with 
the brush or .sponge until the print is limp. Then 
the stretched canvas is lowered upon it, picked 
up with the adhering print, and laid right way 
up on tlie table The print nccils to b( rubbed 
into close contact, special attuitioii being gi\eii 
to the edges, which may need treatment with a 
paper-knife 

CANVAS. PRINTING ON {Sec “Fabrics, 
Printing on.”) 

CAOUTCHOUC {See “ Indiarubber ”) 

CAP, LENS (Fr., Bnuchon ; Ger., Ohjeettv- 
Deckel^ Ltnse Kappe) 

A circular, closely-fitting covering for th<' 
lens, lined with black velvet At one time all 
exposures were made by taking ofl and replacing 
the tap, but for this purpose a .shutter is now 
commonly used. The cap is still, however, often 
re.sorted to for time exposures , and caps are 
generally provided on stand cameras for the 
protection of the lens, even when a shutter is 
fitted behind the lens. 

CARAMEL (Fr., Caramel: Ger., Karamel) 

A deep reddish-brown, sticky liquid, made by 
heating loaf sugar. It may be obtained m 
liquid form from chemists, vho call it sac- 
charum ustum. It is used m photography as a 
backing for plates to prevent halation. A rough 
and ready method of making a small quantity 
at home is to place loaf-.sugar in a dry iron saut l- 
pan over a .slow fire and stir wntli an iron spoon 
At about 400° F. (.^04° C.) caramel \ m 11 be 
formed, but it requires a considerable amount 
of care to make it properly, as over- or under- 
heating will .spoil it. The superiority of caramel 
over other backings is due to its non-actinic 
colour and to the fact that its refractive index 
is nearly the same as that of glass. {Sec also 
“ Backings, Plate.”) 

CARBOLIC ACID (Fr., Acide phintqm ; 
Ger., Karhohaure) 

Synonyms, phenylic alcohol, phenol, phenic 
acid, and hydrate of phenyl. C^HsOH. Mole- 
cular weight, 94. It IS soluble in water, alcohol, 
ether, benzine, clilorofomi, etc. ; it is volatile 
and extremely poisonous, and causes bums <m 
the skin. It is colourless when fresh and pure, 
but gradually turns pink on exposure to light 
It is u,sed to pre.serve moimtants, emulsions, and 
many other mixtures. It is the starting-point 
of many photographic chemicals. 


CARBON BISULPHIDE “Carbon Disul- 
phide.”) 

CARBON DISULPHIDE (Fr., Sul fare de car- 
bone ; Ger., Schwcfelhohlenstoff) 

Synonym, carbon bisulphide. CS^. Molecu- 
lar weight, 7b. Solubihtie.s, insoluble in water, 
soluble m alcohol and ether. Its vapour is 
inflammable. It is a colourless, highly refractive 
liquid w'lth characteristic odour, \Yhicli in im- 
pure samples is extremely unpleasant. It is used 
as a .solvent for unvmlcamsed indiarubber in 
making rubber solution. 

CARBON ENLARGEMENT 

An enlargement made by the carbon process 
As this process of printing is much too slow for 
making direct cnlargemeuts m the camera, an 
enlarged negative has to be made, and prints 
taken from that by daylight in the ordinary 
manner, h'or printing 111 carbon, an enlarged 
negative should be reversed, so that the print 
can be made by the single transfer method and 
still be noii-rcversed The most simple and 
.satisfactory maniuT of obtaining a reversed 
negative when reproducing or enlarging is to 
reverse the transparency ni the carrier, pntlMig 
the glass side towards "the kiis instead of tin 
film {See also Enlarged Negatives ” and 
‘‘ Carbon Process ”) 

CARBON PROCESS 

The idea of the carbon process as it is known 
to-day IS credited to A. L. Poitcvm, who, 111 a 
patent dated December 13, 1855, describes 

the action of light upon a chromaled gelatine 
mixed with a pigment J. Pouncy is supposed 
to have been the first actually to produce carbon 
prints, his patent being dated April 10, 1858. 
In the.se early processes the half-tones w'ere 
mostly unsatisiactory, and modifications were 
inade by J. C Buniett (1858) and Fargier ( 1 8(x)) , 
but it was not until J. W. Swan's improvement 
in 1864, when he patented carbon tissue, that 
the process became of any practical use to 
photographers. J. R Johnson made further 
improvements m 18^9, and m 1874 the flexible 
support used in the process was patented by 
J . R. Sawyer. 

The carbon process differs essentially from 
all other methods of photographic printing. It 
depends for its w'orking on the fact that gelatine, 
to w'hicli has been added a suitable propfTtion 
of an alkaline bichromate, becomes insoluble 
when exposed to light, but retains its solubility 
if kept in the dark. A sheet of paper is coated 
with a mixture ot gelatine, colouring matter, and 
potassium bichromate, and then exposed to day- 
light imder a negative. The portions of tne 
gelatine film that were protected by the high 
lights or dense parts of the negative retain llieir 
.solubility, while those that receive the full force of 
the light through the shadow portions become 
insoluble. Parts exposed under the intermediate 
tones become partially soluble. By treating the 
film with hot water the .soluble portions are dis- 
solved away, while the insoluble parts remain, 
and form the picture. Any colouring matter 
may be employed, and con.se queiitly a picture 
may be produced in any desired colour. 

Carbon tissue is a dark-surfaced paper, the 
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colour corresponding to the deepest tone that 
can be obtained in the picture. No visible 
image is produced by exposure to light, and 
consequently, the exposure in the printing frame 
must either be timed or gauged by an actiijo- 
meter. Carbon tissue sensitised in H. W. 
iiennett’s sensitising bath requires about half 
the exposure necessary for printing-out silver 
paper to the full depth necessary for toning, 
or rather less than the printmg-out paper 
requires to give a visible image resembling a 
finished result. The prints .should be developed 
as .soon as iiossible after taking irom the frame 
{i,ce “ Coiitmuiiig Action”) A piece of single- 
transfer paper, slightly larger than the exposed 
print, IS also required. The exposed film must 
be developed from tne back, for the reason that 
the whole of the lace has been rendered insoluble, 
excepting the extreme high-lights, while all the 
surface in contact with the paper has remained 
.soluble The film is so thick that the strongest 
.shadow does not penetrate right through. In 
the deep shadow's the insolubility penetrates 
deeply ; m the medium tones there is a moder- 
ate thickness of insoluble gelatine, while in the 
very light parts there is simply a slight super- 
ficial insolubility. This layer of soluble gelatine 
of varying thickness underlying the insoluble 
image necessitates transferring the film so that 
the .soluble portion becomes the surface Any 
attempt to develop the film on its original paper 
would rc.sult in its floating right off as soou as 
the .soluble' gelatine eomiiienccd to di.SvSolve. 

Transferring and developing the exposed print 
arc simple matters The piece of transfer paper 
IS soaked in cold water until limp The exposed 
])rint IS then immersed in cold w'ater for a few 
seconds, until it begins to become flat, and its 
face IS then brought into contact wnth the pre- 
pared .surface of the transfer paper, preierably 
under water, the two papers brought out together, 
squeegeed firmly into contaiT, and then partially 
dried between blotting-paper under moderate 
pressure for ten or Iw'elve minutes. The print 
IS now ready for dcvelopmeut. It is placed in 
water that has been w armed to 105° to 110° 1'. 
(40-5° to 43*3° C ), and kept below the surface 
In about twenty or thirty seconds some of the 
colour wall be seen oozing from the edges. This 
IS the object of the safe edge, to pre.servc a mar- 
gin of soluble gelatine ; without it the next 
operation would be impracticable. As soon as 
the colour is seen to be oozing out, the comer 
of the paper bearing the film is lifted, and if it 
comes away easily it is pulled steadily aw'ay, 
leaving the film on the transfer paper. This film 
IS allowed to soak for a few niiiiutcs in the hot 
W'ater, and from time to time the water is 
gently splashed over it, and it is taken from the 
W'ater and partially drained. This treatment is 
continued until the print is sufficiently light, 
when it is drained thoroughly and then rinsed m 
cold water to w'ash off any loose gelatine and 
colour that may adhere. It is next immersed 
for about five minutes in an alum bath (i oz. 
to 20 oz. water), washed in about three changes 
of water, and dried. With the exception of the 
developing bath, all the solutions should be cold. 
Care must be taken to avoid touching the sur- 
face of the film during the working. 

An objection to this method of working— the 


single transfer method — is that the picture i.9 
reversed, the left side becoming the right. When 
it IS desirable to avoid this a second transfer is 
necessary, and the method is known as “ double 
transfer.” Instead of using the single transfer 
paper, a temporary support is .substituted {sec 
“Flexible Support”) The method of working 
is exactly the same as described for single transfer, 
excepting for the preliminary waxing of the sup- 
port. After development, treatment in the 
alum bath, and drying the print on the temporary 
support, it is ready for the second transfer. The 
drying on the temporary support must not be 
rapid, and the transfer should take place as soon 
as po.ssible after drying, or else the print should 
be kept m a cool place, moist rather than too 
dry, A piece of final support or double transfer 
paper is soaked m cold w'ater for at least half an 
hour, and then the temporary support bearing 
the print is similarly soaked until quite limp 
both are then immersed in warm water, about 
F (32° C.), for about fifteen or twenty 
.seconds, face to face. Then they are w'lthdrawn 
clinging together and squeegeed into good con- 
tact When thoroughly dry the two papers 
may be pulled apart, and the image will be firmly 
and permanently attached to the double transfer 
paper. The necessity for the second transfer is 
frequently obviated by the employment of a 
reversed negative. {See also “ Carbon Tissue,” 
“ Carbon Transfer Papers,” “ Flexible Support,” 
“ Bennett's Carbon vSensitiser,” etc.) 

CARBON TETRACHLORIDE 

Synonym, tetraclilorome thane. CCI4. Molecu- 
lar weight, 156. A colourless, oily substance, 
re.semblmg chloroform, volatilising completely 
w'lthout odour, having a boiling point of 170-6° F. 
(77° C ), and a specific gravity of i *593 at 68° F. 
(2o°C.). It IS obtained by acting upon chloro- 
lorni with chlorine, and in other w'ays. It hOvS 
no action on metals, fabrics or colours, and it is 
an excellent solvent of shellac, asphalt, fats, etc. 

CARBON TISSUE 

The paper prepared for printing by the carbon 
process. It consists of a stout paper thickly 
coated with a mixture of soft, soluble gelatine 
and finely ground colour. As gelatine is colour- 
less, any suitable and permanent colouring 
matter may be employed, and this determines 
the colour of the print. In preparing carbon 
tissue, it is nece.ssary that the film .should be 
appreciably thicker than the depth of the strong- 
est shadow of the finished print in order that a 
thin layer of soluble gelatine should remain 
between the insoluble shadow and the paper 
.support. Carbon tissue is prepared in two forms, 
sensitive and insensitive. In .the former, a 
certain proportion of potassium bichromate is 
mixed w'lth the gelatine and colour when pre- 
paring the film : in the latter, the bichromate is 
omitted, and the tissue requires sensitising by 
immersion m a bath of potassium bichromate 
before it can be used. 

In process work, carbon tissue is used to a 
considerable extent, the photogravure pToces.s 
being, for example, solely worked with a carbon 
resist developed on the copper plate. The 
special autogravure tissue is generally employed, 
but some workers prefer the ordinary standard 
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brown. It is also used as the resist in engraving 
copper rollers for the rotary intaglio process of 
printing. It may also be UvSed as a re.sist for 
relief grain blocks (an inverted photogravure). 
In the Government Survey Offices an electro- 
typing process for the reproduction of maps is 
worked oy developing a carbon print on a silvered 
copper plate, and then depositing copper on it 
so as to form a dupheate plate. 

CARBON TRANSFER PAPERS 

Transfer papers for receiving the film or 
image in the carbon printing process. Tw’O 
kinds of such paper are used, called respectively 
“ single transfer paper ” and “ double transfer 
paper.” The former are those employed when 
the film or image is transferred from its original 
paper to one on which it is to remain perma- 
nently , the latter are used when the film is 
transferred to a temporary support for develop- 
ment, and re- transferred to a final support as its 
permanent basis. Single transfer paper is pre- 
pared by coating any suitable paper w’lth gela- 
tine that has been so hardened as to be prac- 
tically insoluble and impermeable. Double trans- 
fer paper bears a thicker coating of soluble 
gelatine. Both kinds of paper are easy to 
prepare ; any carbon worker can therefore 
obtain his favourite paper by preparing it 
himself. 

The easiest method of w’orking for the single 
transfer process is to coat the paper first and 
harden the gelatine coating aftenvards. A 
solution of gelatine should be prepared, i oz 
being soaked until soft and then diSvSolved by 
heat and made up to about 25 oz. The gela- 
tine solution should be applied to the paper as 
evenly as possible, by means of a flat brush or 
a sponge. The brush should be taken first along 
the sheet of paper, then across, and then diagon- 
ally, so as to avoid ridges and to render the 
coating even. Many workers prefer to give two 
thin coatings rather than one of medium thick- 
ness, the second being applied after the first 
is quite dry. the gelatine coating is 

thoroughly dxy it should be hardened by immers- 
ing the prepared paper in a solution of chrome 
alum, 12 grs. to each i oz. of water Three or 
four minutes should be allowed for immersion, 
and the paper should then be rinsed m two or 
three clianges of water and dried 

For double transfer a thicker coating of 
gelatine is required, tins being obtained by 
two or three coatings of the solution given 
for single transfer ; and no hardening solution 
is employed. Both kinds of paper will keep 
indefinitely if stored m a dry place. The 
methods of using are given under the heading 
“ Carbon Process.” 

The double transfer paper is often used by 
photo-lithographers as a photo-transfer paper, 
and IS found to be very suitable for this purpose 
.when sensitised with bichromate. 

CARBONATE 

A salt derived from the hypothetical dibasic 
acid H2CO3, or carbonic acid , for instance, 
NajCOj, car]>onate of soda Carbonates arc of 
three kinds, normal, acid, and basic , all are 
decompowKl by dilute sulphuric or hydrcx'liloric 
acid, with the production of carbon dioxide. 


CARBOXYLIC ACIDS 

Acids derived from the aromatic hydrocarbons 
by the substitution of one or more carboxyl 
groups (COOH) for a corresponding number of 
hydrogen atoms ; they are named mono-, di- 
carboxylic acids, etc., accordingly. Examples 
are formic and acetic acid. 

Hydroxycafboxyltc aetds are carboxylic acids 
containing also a hydroxyl group (Oil). An 
example is lactic acid 

Amtdo-carboxvhc aetds contain the aniido or 
ammo group (Nil,) as well as COO II. 

CARCEL LAMP (Fr., Lampe carcel ; Gcr , 
Carcel-lampe) 

A lamp adopted at the Pans Electrical Con- 
gress of 1881 as the French unit of illuiiiination 
in photometry. It burns 42 g of colza oil per 
hour, has a flame 40 mm m height, and gives a 
light equal to abt)ut 9 I standard candles 

CARICATURE (Fr., Caricature, Gcr, Zerrbild^ 
Kartkatur) 

A freak portrait obtained by using special 
backgrounds and foregrounds, distorting the film, 
copying, etc. Some of the methods of producing 
caricatures are described below, and others will 
be found under such definite headings as 
” Doubles ” and ” Truk Photography.” Lar<:c 
heads on small bodies — These may be produced 
in many ways, one of which is to draw the neces- 
sary figure, without a head, upon a sheet ot 


A and B. Caricature Cards 

white cardboard, the collar, or neck, being at the 
extreme top, as at A, or a circle may lie cut out 
for the insertion of the head, as at B. If the 
former is used, the model sits upon a chair and 
holds the design under the chin. The back- 
ground should be of the same colour as the 
caricature card, and the junction between the 
two IS spotted out so as not to show upon the 
finished print. An objection to the above plan is 
that only the head of the sitter is photographed 
and the following method may be prelerable : 
Two negatives, one of the head of the size re- 
quired and one a smaller jneture of the body, 
are made ; the larger head is cut from the print 
and pasted over the smaller head in the other 
picture, the wdiole being then copied in the 
camera. Distorted heads and bodies. — Distorted 
images may be obtained by warming a partially 
dried negative before a fire or over a gas flame, 
the heat causing the gelatine to melt ; the picture 
can be made to ” run,” and can be distorted, 
therefore, to any extent. When dry, the nega- 
tive can be printed from in the usual way ; but, 
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of course, it cannot be restored to its original 
state. Another plan is to strip the hi in from 
the negative, and to attach it to another glass, 
stretching it during the process, and allowing it 
to dry in its stretched position upon the new 



C. Obtaining Thm-face Caricature 


support. Broad and Innfi faces — Ivxcessively 
long or broad faces may be produced by the use 
of convex or concave mirrors. The sitter is posed 
in front of the mirror, and the distorted image 
m the glass photographed , but great care is 
necessary to avoid reflections Another, and a 
much easier, plan is to copy an existing and 
proper photograph ; for example, the portrait 
print IS placed in front of the camera, with one 
edge nearer to it than the other, as in C The 
result Mill be that the width of the face is partly 
lost, the effect being a lengthening of the face. 
If an excessively broad face is desired, the print 
IS copied while lying at an angle to the horizontal 
plane (the less the angle the shorter will be 
the resulting figure), D shows the idea, the 
bottom e(lg<. ot the picture being nearer to the 
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camera than the top edge Many firms sell 
specially painted comic backgruimds for making 
caricatures, also negatives ot comic scenes into 
which the head from any existing negative can 
be printed. 


CARMINE AND CRIMSON TONES 

If a negative is of good contrasts F.O.P. 
prints from it may be toned to a good cannine, 
as follows : Print and wa.sli as usual, and tone 

lU 


Amniomiim sulpho — 
cyanide . 
potassium iodide 
Gold chloride 
Water 


20 grs. 45 g- 
4 M M 

I gr. 2.25 „ 

I 02. 1,000 CCS. 


Toning takes from twenty to thirty minutes, 
and tlie tone as well as the time may be altered 
by varying the amount of iodide. The bath has 
a slight intensifying action. Any discoloration 
on the back of the paper and in the high lights 
will disappear in the fixing bath. Wash and 
fix m “hypo” as usual. 


CARRAGEEN {See “Iceland Moss.”) 

CARRIER {See “ Camera Carrier,” “ Plate 
Carrier,” etc.) 

CARTE-DE-VISITE (Fr ) 

A popular size of professional studio portrait. 
Size of mount, 4^ in. by 2| in. ; size of print, 

m. by 2J in. or 3|- in. by 2} in., the latter 
being “ No. i C. de V and the former “ No. 2 
C. de V.” The carte-de-visite was at the height 
of its popularity in England in the sixties of 
the nineteenth century. Its origin was due to a 
fancy of the Duke of Parma, who, in 1857, had 
his portrait gummed on his visiting-cards m the 
place of his name. Ferrier, a professional photo- 
grapher of Nice, IS supposed to have produced 
tlie first of this popular size ; but it w^as Disderi, 
of Pans, the Court photographer to Napoleon 
III , w*ho made it popular. 

CARTON DURA 

Hard w’aterproofed cardboard, formerly used 
for making photographic dishes. It w'as made 
by coating Bristol board with linseed oil, vaniish 
and asphalt, but has now been superseded by 
papier mache. 

CARTRIDGE FILM (Fr., Pclhculc enrouUe ; 

Ger , Pair on film) 

A daylight-loadmg roll-film, consisting of an 
emulsion on paper or celluloid, w^ound on a 
w'ooden spool, together w’lth a length of opaque 
black paper Cartridge films are used m roll- 
holders— a kind of dark-slide — and m various 
forms of hand cameras made to take the films 
direct A winding key is employed to pass the 
film, as exposed, on to another spool. The first 
roll-film on a paper support w^as introduced, in 
187;, by L Wamerke, and the first celluloid 
roll-film in 1889, by the Eastman Company. The 
non-curlmg film— Iha^ is, a celluloid film with a 
thin layer of plain gelatine on the back — was 
placed on the market by the latter firm, now 
knowm as Kodak, Ltd., in 19 ^ '3 

CASEIN, OR CASEINE (Fr., Cashne : Ger 

Kasetn) 

Solubilities, insoluble m water, soluble m 
alkalis and organic acids It is obtained from 
milk by acidification, and is commonly known 
as curds. It has been introduced as a vehicle 
for the silver salts m prmtmg-out paper, as it 
gives a film which does not become sticky, does 
not curl up, and is not easily scratched 

Jn process wofk, caserne has been advocated 
for some years past by Prof. Naniias and others 
as a substitute for albumen and fish-glue enamel 
to form a resist for etching zme or copper. It 
has not, however, come into general use The 
casein solution is made up as billows : — 

Liquor ammonia? . • '31 

Potassium carbonate . .15,, 

Caseine . . . • • ^ .1 

Allow the whole to stand some hours to dis- 
solve, and sensitise the solution wnth a saturated 
solution of aminoiiium bichromate. The whole 
IS mixed and filtered into a clean bottle, w'hich 
has to be kept closed The plate is coated in 
the usual way, and after exposure under a 
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negative is inked and then immersed m water. 
Afterwards it is rinsed without rubbing with 
cotton-wool. The caseine image is highly resist- 
ant to the mordants usually employed, without 
the necessity of burning-in. 

CASEINE PIGMENT PRINTING (Fr , 

age en caseine et pigment . Got., Kasiin 
Pigmentdruck) 

A process patented by the Neue Photograph- 
ische Gesellschaft, in 1908, for obtaining prints 
in caseine and pigment from bromide or other 
silver pnnts. The caseine is employed either 
in the form of “ curd,” or m an acid or alkaline 
solution. In a typical formula, 2,200 grs of 
pressed-out curds and 440 to 520 grs of water- 
colour are ground together, the mixture being 
brushed over the bromide print ami allowed to 
dry. The print is then immersed for ten to 
fifteen minutes m . — 

Potassium bichromate . 88 grs. 9 g. 

Potassium ferriC5^anide .88 ,, 9 ,, 

Potassium bromide .88 ,, 9 

Water to . . . 20 ,, i,ooc) tts. 

This has the ellect of reudenng tlie pigment- 
incorporated caseine insoluble at those parts 
where the silver image is present, the action 
varying in degree according to the depth or 
gradation of the latter. The pnture may there- 
fore be developed m water at from 105° to 
125° F. (41® to 51® C ), alter the fashion of a 
carbon print, a little potassium oxalate or 
sodium bicarbonate being added to ensure 
clearness of the lights The original black silver 
image fades to a faint brown during treatment, 
and IS practically invisible under the final pig- 
mented picture. 

CASKET LENSES 

In their original fonn casket lenses w’cre put 
upon the market by Darlot, of Pans, His set 
consisted of a portrait lens (covering 7 m. by 
6 m,, or w'lth a smaller stop and adjustment ot 
the tube 8 4 in by 61 in.) and six single achro- 
matic lenses fitting into the same tube, which 
could be used alone or in pairs, giving fifteen 
double lenses varying in focal length from 2 4 m 
to 9 in., each covering a plate wdiose length is 
considerably greater than the focal length of 
the lens. Other makers have since produced 
similar sets, amongst them being ca.skets of 
simple uncorrected “spectacle" lenses for artistic 
photography. The highest development of the 
casket idea is found in the Zeiss Satz-anastigraats. 
These consist of three or four perfectly corrected 
anastigmatic lenses working at //i2'5 The D 
vset gives, in the single combinations, focal lengths 
of ii4 in. to 19 in., and as doublets four com- 
binations working at //6-3, the focal lengths 
varying from 7 m. to 10 in. The casket system 
was very popuhir some years ago. 

CASSETTE (Ger., Kassette) 

A French term occasionally used in early 
British photographic works, and meamng the 
plate-holder or dark-slide. 

CASTILE SOAP 

A pure soap made from olive oil and soda, 
and obtainable m two varieties, one a pure w'hite 


or ycllowMsh wdiite, and the other marbled or 
vemed wnth bluish-green , the former is the 
better for photographic purposes. It is msed for 
making encaustic pastes or for waxing glasses to 
be u.sed for stripping, also, when mixed with 
methylated spirit, as a lubricator for prints to be 
passed through a bar burnisher. 

CASTOR OIL (Fr., lluilc de ricui ; (icr , 

Rizinuwl) 

Solubilities, insoluble in W'ater, .solulile in 
alcohol, ether, and glacial acetic acid It is a 
pale yellow', non-dr>mg oil, obtained by expres- 
sion from the seeds of Ruinus rommuin^ It is 
me 1 in some varnishes and enamel collodion, 
and to render paper translucent Also, it is 
used tor temporarily ceinentiiig lenses, and as a 
lubricant 

Jn piifcess a'-uA’. castor oil i.s used 111 two verv 
useful ways It is added to collodion to make 
It more flexible for the stripping process, and it 
IS used for treating the suriace of an albumen 
or fish-glue ('oating on zinc or copper, so as t<j 
cause a negative film to adhere temporarily 
whilst printing is in progress 

CATALYSOTYPE (Fr. and Ger , Caialv- 

Sidypit ) 

A variation of the calotvpe process, invented 
in 1841 b\ Dr Woods, 111 which the paper is 
coated with a syni]>\ mixture containing 
ferrous iodide instead ot with potassium iodide 
The c'oated ])a])er, having b(‘en sensitised bv 
brushing over with a silver nitrate solution, is 
exposed in the caiiKra, and the image either 
develops itselt, or is eaused to ajipear by merely 
kc‘eping the paper moist Its name was given 
under the erroneous impression that the dc velop 
meiit w’as due to a catalytic action — that is. a 
c hemical change brought about by an agent w Inch 
remains itself apparentlv unafleided It is now' 
known, howc-ver, that this is not the case, since 
ferrous nitrate, an energetic developer, is pro- 
duced when the paper is treated with the silver 
nitrate solution, by the same decomposition that 
fornivS the sensitive silver iodide The procc'ss 
IS not very sati.sfactory, the silver solution being 
soon blackened by the iron, and the ferrous 
lodicle mixture itself being inconstant in com- 
position. 

CATATYPE (P'r. and Ger., Catatypie) 

A process depending on catalytic action, whicli 
is defined in the preceding article In the 
original catatype proce.ss patented by Messrs 
Ostwald & Gros in 1901, a negative image 
consisting either of silver or platinum is immersed 
in a solution of hydrogen peroxide in ether, being 
then withdrawn and the ether permitted to 
evaporate The peroxide is decomposed whe re- 
ever it comes in contact with the metal, but 111 
various degrees according to the cliflerent grada- 
tions of the picture The negative so treated is 
now pressed into contact with a gelatine 
film for a few seconds, an invisible hydrogen 
peroxide image being thereby taken up by the 
latter. If the gelatine film is then immersed in 
an alkaline solution of a manganous salt, brown 
manganese peroxide is formed wherever hydrogen 
€*roxide is pre.sent, a brown positive image 
eiiig thus obtained. Or, if an alkaline silver 
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solution is used instead of a manganous salt, 
a black image m metallic silver results. 

Another method is to place an ordinary 
negative in contact with hydrogen peroxide, as 
before, and to bring it ior aliout thirty .seconds 
into contact with a gelatine paper in which a 
pigment is incorporated, the paper being then 
immersed in a solution of a ferrous salt. The 
invisible hydn^gen peroxide image taken up by 
the gelatine will oxidise the ferrous salt to the 
ferric state, m which it is able to render the 
gelatine insoluble, the insolubilisat ion exactly 
<*orresponding to the various degrees in which 
the peroxuh is present. The print can then be 
developed with warm water, as in the carbon 
process There are many (Ther variations of 
the catatyjjt proce.ss, mostly patented. 

CATECHOL 

Another name for the pyroc<ite(. hin developer 

CATECHU OR CUTCH (I r , Catcchou , Ger , 
Katcihu) 

Solubilities, sfduble in vattr and aU'ohol It 
occurs m irregular, brittle masses of dark brown 
colour, slightly jiorons and glossv when freshly 
broken , it is an extract obtained from the wood 
of a species of acacia 

There arc several varieties of catcehu known 
in commerce, the primapal beiru’ ordinary or 
brown catechu, yellow lump c'atecliu, and cubital 
or yellow catechu, but all are ol practically the 
.same composition Bengal or Bombay catechu, 
of the ordinary or brown vanetv, is the best 
lor pliotograplnc purpc)ses, it lu mg rich in 
tannin Jt is ol a daik reddish-])rown c'olour 
with a brdliaiit fracture, and is almost entirely 
soluble 111 water, giving a highly coloured brown 
solutK)!! It is used ior toning platinum prints, 
the proct'ss being kiiowm as “ rackliam's,” also 
for toning blue (fcrro-prussiate) prints to a green- 
ish-black colour, the latter being kiiowm as Roj’s 
process {See “ Blue print Proccs.s ”) 

CATECHU TONING 

A method of toning print.s on platinum paper 
to various shades of brown by humus of a solution 
of catechu was introduced by J rackliam in 
The stock toning solution is made up as 
lollows : I’lace 120 grs of catechu 111 5 oz of 
water and boil for five minutes , allow to cool, 
and then add i oz of alcohol To make np a 
working solution add 30 to 40 drops ui the stock 
solution to one pint of water, and heat to a 
temperature betw^een 130° and 150° F (‘;4° to 
C.). The washed black and white platinum 
pictures are immersed tliereiii, and toning wil 
be complete in about fifteen minutes, the colour 
being a rich mellow brown Within one minute 
of immersion the prints will probably begin to 
change, and thereafter pass through various 
shades of brown in .succession ; ininiediatcly 
the desired brown is reached, the print is put 
into cold wmter which at once stops the toning 
action. A few minutes’ wmshing completes the 
operation. When the w’ater with which the 
toning bath is made contains a considerable 
amount ol lime, the .solution becomes pink and 
slightly .stains the wdiites of tlic picture This 
may be counteracted by adding 2 grs. of potas- 
sium oxalate to each pint of the toning bath, the 


addition tending to give tones of a warmer 
(olour. J. Packham also states that after 
toning with catechu and washing, the per- 
manency and brightness of the image are aided 
by immer.sing the print for about five minutes 
in a .solution of very weak potassium bichromate 
of a light straw colour. The prints must not be 
allowed to remain too long in the catechu toning 
bath, or the whites will be degraded, as the 
rocess is really that of staining. If desired, the 
ath may be used cold, in w’hich case toning is 
very slow indeed. As the catechu- tannic acid 
in the catechu combines to form an mky com- 
pound with iron, it is important that the latter 
be entirely removed from the prints before toning. 

Chapman Jones has stated that catechu toning 
IS due to the action of the extract upon the iron 
compound leit in the print, which it is difiicult, 
if not impossible, to remove completely, and 
that other substances which give colours wnth 
iron salts w'ould give similar results, though 
])erhaps not such desiralde colours The fa('l 
that the image is toned appears to be due to the 
tact that platinum holds the minute residue of iron 
more tcniac lously than the paper alone, and that 
the residual iron ccmipound is therefore roughly 
])roporticmdl to the thit'kness of the platinum 
deposit. {Sit aLo “ Platmotype Process ”) 

CATHODAL RAYS iSu> X-ray Photo- 
graphy.") 

C ATHODOGRAPH Y AND CATHO- 
GRAPHY 

Xames at one time given to radiography, or, 
as it is more commonly called, “ X-ray ” photo- 
graphy. 

CATOPTER (Pr , Caf'^f^trnu , Gcr , Kaiopter) 

An optical iiislrurneut ni wdiuh reflection is 
made use of , a mirror A concMve mirror wms 
employed by some of the early Daguerreotypists 
mstc*ad of a lens. 

CAUSTIC (Pr., CaiisUquc : Ger., Atz) 

Synonyms, hvdroxide or hydrate Caustic 
compounds are thoM' m w^hich it may be con- 
sidered that a metal has replaced one of the 
hvdrogen atoms 111 water, thus HjO = water, 
KUO = potassium livdratc, or caustic potash, 
XaH()= sodium hvdrate, or caustic soda, 
CallO - calcmiii hydrate, LiHO = caustic 
litliia The}" are all powerful alkalis Caustic 
potash and soda are used in .some developers as 
accelerators, especially with hydroquiiioiie, but 
must be employed sparingly as they tend to 
cause trilling, 

CAUSTIC LITHIA {See “ Lithium Hydrate.”) 

CAUSTIC POTASH {See “Potassium 
Hydrate.” ) 

CAUSTIC SODA (See “ Sodium Hydrate.”) 

C.C. 

Cubic centimetre, a measure used in the 
metric system. The Engli.sh equivalent is 
17 nimiius (nearly), or *03^ fluid oimce. 

C.C. IS also u.sed to inebcate coilodio-chloride 
paper. 
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CEDAR OIL (Fr., Huile essentielle de cidre ; 
Ger., Zedernholzdl) 

Synonym, oil of red cedar wood. A yellowish, 
volatile liquid with pleasant odour, obtained 
from Juntperm virgimaj and other species of 
cedar. It is used m microscopy as a clearing 
agent and with oil immersion lenses. 

CELESTIAL PHOTOGRAPHY (Fr., La 

photographic astronomique , Ger , Astroui^- 
mische photographic) 

This is described fully under the heading 
“ Cosmical Photography.” 

CELLOIDIN (Fr. and (Vet., Cellouiin) 

Solubilities, insoluble m u ater, soluble in a 
mixture of alcohol and ether. A specially pure 
form of pyxoxylme {which see), made by 
Schering. Usually it occurs in the form of thiu, 
yellowish, transparent shavings. 

Jn process work, celloidin is largely used by those 
•who make up their own coUodiou. The sub- 
stance comes on the market either in large dry 
flakes or m small dry chips, or in chips moist- 
ened with alcohol. It is used lu the proportion 
of from I to 2 per (cnt. 

CELLS, LENS {See ” Lenses, P.rasswork of ” ) 

CELLS FOR MICROSCOPICAL SPECI- 
MENS 

Cells for mounting preserved specimeus or 
sections m glyccnnc, etc , are made by trac iiig 
a circle of Brunswick black on a glass slide and 
attaching a cover glass. 

In the photo-micrography of living objects one 
of the most convenient materials for cell making 
IS plasticine ; a small piece of tins is rolled out 
betNseeii the hands, bent into a circle, placed on 
the glass slide, and flattened out by pressure with 
another glass slide, until the cell is of the required 
depth. The cell is filled with water and tlie 
object placed inside , then a cover slip pressed 
down keeps the liquid in the cell. Another 
common form of cell for living objects is an 
mdiarubber ring cemented by Canada balsam or 
rubber solution to the glass slide, a cover gla->s 
being placed on top when the object is m position. 

CELLULOID (Fr. Celluloide ; Ger., Celluloid) 

Solubilities, insoluble in water, soluble in 
acetone, alcohol, and ether. It is obtained by 
castmg on metal cylinders a viscous solution of 
pyroxyline {which see) m naphtha, amyl acetate, 
fusel oil, and camphor in varying proportions 
This gives the thin sheets used m roll-film 
cameras, and the thicker strips used m kinemato- 
graphy. Tluck sheet celluloid is usually obtained 
by casting the celluloid in blocks and shaving 
off to the required thickness. Its principal use 
IS for the support of films of all kinds and for 
making celluloid varnish or zaponlack. 

A great objection to celluloid is its inflamma- 
bility. A non-inflammable variety {see “Cellu- 
lose Acetate”) has been placed on the market. 

A formula for a celluloid varnish is: — 

Celluloid or pyroxyline 90 gr.s. 6 g. 

Acetone . . .10 dnns. 35 ccs. 

Amyl acetate . , 20 ,, 7 ^^ >» 

Benzole • . . 20 „ 70 „ 


Old and spoilt films with the gelatine cleaned 
off will provide the celluloid ; more or less is 
used to regulate the consistency of the varnish. 

In process work, a celluloid varnish made by 
dissolving celluloid in acetone is sometimes 
used as a substitute for stripping collodion The 
celluloid solution is flowed over the negative, 
after the application of rubber solution. 

CELLULOID, CEMENTS FOR 

The best cement for celluloid is a solution of 
celluloid m amyl acetate or acetone. In joining 
a kincmatograph film, for example, the two ends 
are .scraped thin, lightly coated with cement, 
and placed between glass plates to dry , grease 
on the glass will prevent the pressed-out cement 
adhering to the glass. Many other cements arc 
available for meiidiug broken celluloid g(jods. 
A soluUon of I part of shellac m a mixture of 
I part spirit of camphor and 3 to 4 parts of alcohol 
(90 per cent ) will answer ; as will alsi) a marine 
glue eoiisisting of pure mdiarubber, shell. u , and 
naphtha. Canada bals.un may also be used 111 
the lorin of a solution in benzine. 

CELLULOSE (Fr., Cellulou' ; Ger , ZcUnlou') 
(CalljoGs),, Molecular weight, (1U2)., Ob- 
tained irom the cell walls of plants and usually 
m the iurm of cotton- wool, which is the material 
from winch cellulose acetates and nitrates are 
made. 

CELLULOSE ACETATE (Fr , Cellulose ace- 
tate ; Ger., Celluloseacetat) 

(CeHioOs),, 3C001I. Tins is obtained by the 
action of acetic anhydride on cellulose, usually in 
the form of cotton or cotton- wool, 111 the presence 
of glacial acetic acid and some coudciismg agent 
such as sulphuric or phosphoric acids or acetyl 
and zinc chlorides. ^Thc cotton may be iner- 
censed or not, or previously converted into hydro- 
cellulo.se, or the hydrolising may be effected m 
the acetyhsing bath It occurs as a granular 
powder of white or faintly yellowish colour, or 
in the form of the original cellulose itself It is 
of special inters St, as it forms the basis ot the 
non -inflammable celluloids that have been placed 
on the market. Films prepared with it fu.se 
and char, but will not burn. It is insoluble m 
alcohol and ether, and nearly all the solvents of 
pyroxyline, but soluble in phenol, tetrachlor- 
ethane and alcohol, acetone and alcohol, ett 

CELLULOSE NITRATES ( 5 ee “ Pyroxyline.”) 

cellulotype 

Etching on celluloid with the needle point for 
intaglio printing. 

cellutype 

Printing blocks cut in celluloid with the object 
of superseding woodcuts. 

CELSIUS THERMOMETER {Sec “ Thermo- 
meter.”) 

CEMENTS ( 5 cc “ Mouiitants ” and various 
substances, “Ebonite,” “ Glavss,” etc.) 

CEMENTING LENSES {See “Lenses, Cement- 
ing.” ) 





A photograph in natural eo!our<s. taken on the Dafay Dioptichrome plate, and reproduced by the four-colour pr(»ctss 
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CENTIGRADE THERMOMETER 

“ Thermometer." ) 


{See dently soft to allow the surfaces to be moved 
upon each other. 


CENTIGRAM, CENTIMETRE, CENTI 
LITRE, ETC. {See “ Weights and 
Meosure.s.") 

CENTRAL SPOT {Sec “ Flare.**) 

CENTRE OF ADMISSION {See “Nodal 
Points.") 

CENTRIFUGAL SEPARATION (Fr., SSpara- 
tion centrifni’c ; Ger., Separiren nnttcls 
et tier Ze ntrifw^ahna schi ne ) 

A method introduced by Plener m 1881 for 
separating the sensitive silver salts from the 
gelatine used during the manufacture of emulsions 
The fluid emulsion is poured into a giinnietal 
receptacle, which is rotated at a speed of from 
4,000 to 6,000 revolutions a minute, the silver 
salts being thrown on to the walls of the ton- 
tamer, w'hilst the gelatine and water escape by 
an orifice at the bottom. It is claimed for this 
method that the emulsion is very rctpidly freed 
from the nitrates, formed as by-products, and 
the decomposed gelatine The method has fallen 
into almost complete desuetude. 

CENTRING OF LENSES 

When a lens is correctly centred tlie axes of 
all its surfaces are in a straight line ; otherwise, 
good definition cannot be obtained. Faulty 
(cntring gives a distortion to the image similar 
to that of astigmatism or coma, and is easily 
detected by fixing the lens upon a camera or 
optical bench and focusing a brightly illuminated 
oiiject, such as a small lamp flame or mercury 
bulb. The position of the image is carefully 
noted, and the lens gently rotated in its flange, 
when, if the centring be perfect, the image will 
remain quite stationary, but if not it will move 
in more or less of a circular direction upon tlie 
screen. The fault may be in the flange, or rather 
the body ring of the lens tube, or it may be m 
the thread upon the lens cells, in the cementing 
of the separate components, or the surfaces of 
one or more of the smgle glasses of the combina- 
tion may not be correctly adjusted In au}’^ case, 
it is a matter for an experienced optical work- 
man to put right. 

The centring of the actual components of the 
lens is a simple process, but one requiring con- 
siderable skill. When a lens leaves the polisher’s 
hands it has a more or less rough edge, and is a 
little larger than the cell it is destined to fit. It 
then goes into the hands of a workman for 
“ edging ** and " centring," which operations 
are performed simultaneously. The lens is 
stuck with pitch upou a revolving chnek, and a 
gas flame is so adjusted that two images of it 
are seen by reflection from the iimer and outer 
surfaces of the lens. These will be found to 
“ wobble ** as the lathe head rotates, and the 
workman slides the lens upon the soft pitch until 
they are quite steady. The pitch is then allowed 
to set and the edge of the lens is groruxd to correct 
size upon the lathe by the application of a copper 
plate fed with wet emery powder. A sinular 
process is gone through alter cementing two or 
more glasses together while the balsam is suffi- 
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CERAMIC PAPER 

A paper at one time used for the production 
of ceramics, invented by Guerot in 1891. It 
was sensitised writh a solution the consbtuents 
of which were kept a trade secret. The paper 
was printed upon, washed, squeegeed in contact 
with the vitrifiable plaque, and stripped. The 
image was then treated with a solution of potas- 
sium permanganate, washed, dried, and finally 
fired. 


CERAMIC PROCESS 

The art of obtaining a bumt-in impression of 
a photograph on earthenware, china, or porcelain. 
Such pictures are permanent because the image, 
formed by a vitrifiable powder, is protected by 
an imperishable glaze. The material of which 
the picture is compc>sed must obviously be of a 
special nature. The process is based on the 
dustmg-on or powder process, in which a bichru- 
mated film loses its tackiness m difierent degrees 
by exposure to light imder a negative, so that 
on brushing it over \\nth a suitable powder an 
image is obtained , but in ceramic photography 
the pouder used is a vitrifiable colour which 
stands firing without mjury 

The transparency used must be bright, vigor- 
ous, and of the highest quality. The image for 
fixing IS not produced at nrst on its final support. 
A polished glass plate forms a temjiorary sup- 
port, the print obtained on it being afterwards 
coated with collodion, stripped and transferred 
The glass plate is cleaned and coated ^^Jth a mix- 
ture of the following two solutions : — 


Oi^aniptr 


Le Page’s fish glue 

2 02. 

Glucose 


Glycerine 

20 mms 

Water .... 

21 C)Z. 


62 g. 
248 ,, 

I 2 CCS, 
600 „ 


Scn$itii>er 

Ammomum bichromate 900 grs 5 ^ g- 
Water . , . . 21 oz. 600 ccs. 


If a smaller quantity is desired, keep to the 
same proporUons Mix together m equal parts 
and filter as required. vSucli solutions may be 
piu'chased ready prepared. The coated plate is 
dried by gentle heat, not greater than that which 
can be borne comfortably by the back of the 
hand. A whirlcr is useful for rapid drjnng. A 
thin, even coatmg should be aimed at, and the 
film ought to be quite glossy when dry The 
exposure under the transparency varies with the 
quality of the latter and the light, and it is better 
to use an actinometer , it may range from forty 
seconds to three minutes in the sun, or to as 
much as fifteen minutes m diffused light. 
a correct exposure the image will be faintly 
visible on the film. Development is performed 
as m the dusting-on process {which see), but 
the plate is held m an inclined position resting 
on a sheet of white paper, sensitive side tow'ards 
the hght, so that progress may be viewed by 
both transmitted and reflected light ; and vitri- 
fiable powders must be employed. These con- 
sist of metallic oxides and other fusible sub- 
stances, and they are obtainable in a number of 
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different tints. Sift the powder through silk, 
but It may be necessary, before doing this, to 
re-grind it with water, using a muller on a glass 
tlab. The powder must be thoroughly dried 
before sifting. P'lring alters the colours of the 
powders to an extent that only experience will 
show. When the image possesses about the 
same vigour and transparency as a good lantern 
slide, the surplus powder is dusted off, and the 
pictiire coated with collodion (either plum or a 
special preparation), which is flowed over the 
plate like a vaniish. When the collodion has 
set, a sharp penknife is pressed doumward 
through the edges of the fllm on three sides of 
the plate, cuttmg through to the glass , the plate 
is then immersed in several changes of water, 
preferably filtered, to remove the bichromate 
salt. The film will separate from the plate, 
except on one side. WTien the bichromate seems 
nearly all removed, the film is placed in a .solu- 
tion of fused borax for about ten minutes, 
finally washing in a fresh bath of filtered water 
for an equal period. To prepare the fused 
borax solution, place 2 oz. of the fu.sed borax 
in an enamelled saucepan with water, boil 
rapidly for five imnutes, decant, add fresh w’ater, 
and repeat until all the borax is dissolved. For 
use, take three parts of the saturated solution 
(cold) and add one part of water. For trans- 
ferring, fill a large basm or dish with the borax 
solution. The plate, after its final washing, is 
stood m a rack for a few minutes to drain off 
the surplus moisture. The penknife is then very 
carefully passed along the fourth edge of the 
film, which must not be cut through by dravemg 
the blade along, as that would pucker or tear 
the film. The plate is now placed in the basin, 
and the film will float off the glass, w^hich can 
then be withdrawn. With a camel-hair bru:»h 
turn over the film in the solution so that the 
collodion side is do'wnward . if the fingers were 
used there would be a risk of damaging the loose 
film or of abrading the powdered side. The 
plaque or other support is next introduced under 
the floating film, which is guided into its correct 
final position The support is then slowly, and 
by degrees, lifted out of the winter with the film 
adhenng, powder side uppermost, and placed 
on blottmg-paper to dry, after whidi loose pieces 
of film may be removed with a damp sponge, 
and the image should be very csirefuUy examined 
for any black spots or imperfections, the former 
being removed with a fine needle-point set m 
a wooden handle. The delicate powder is next 
protected by flowing over it — 

Fatty oil of turpen- 
tine . . .10 mins. 20 CCS. 

Oil of turpentme i oz. 1,000 „ 

Oil of turpentine oxidises by exposing for some 
time to light and air. The mixture should be 
filtered and kept from the dost. When dry, the 
plaque coated with this medium should appear 
uniionnly dull. Any white spots on the picture 
may now be filled in with a httle of the powder 
colour mixed with the medium above mentioned. 
If the plaque is given a light firing, just sufficient 
to attach the powder to the surface, it can be 
spotted or worked upon with facility. 

Firing is the next process. The work will be 
fired at any pottery for a moderate charge; 


but by the aid of a gas muffle the worker can 
easily do Ins own. For tiles and plaques the 
heat must be applied very carefully, gradually 
increasing the consumption of gas. When the 
furnace is fully heated the gas is immediately 
turned out, the chimney covered up, and the 
whole left to cool, or, instead, the work can be 
transferred to an annealing chamber. Enamel 
plaques or medallions on a metal base need not 
be cooled with such extreme c are. 

Dust IS especially to be avoided in ceramic 
work ; it is advisable to sprinkle the floor of the 
room with water, whicli will probably suflice to 
lay the floating dust, and on no account should 
any .sweeping or dusting be done immediately 
preceding any of the mampulations. Charging 
the air with moisture by means of a spray 
diffuser or vaporiser prevents the dust nuisance, 
but makes the room too moist for developmg. 

It may be said that the image may be prmt^ 
direct on perfectly flat surfaces, instead of using 
a temporary support. 

There are many possible modifications of the 
above process. ( 1 ) Instead of using the dusting- 
on process, a film prepared with feme chloride 
may be employed. The film is exposed under a 
negative to obtain a plate of various degrees of 
tackiness, which is then brushed over with 
powdered enamel colour as before No trans- 
parency is requiied. The picture so obtained is 
coated with collodion, stripped, and treated as 
before descTibed. (2) Prints ob tamed by the 
carbon process, suiiply substituting enamel 
colours m the preparation of the film, may be 
developed upon porcelain as a final support, 
forming excellent pictures for firing. (3) A 
method that is useful where numbers are re- 
quired IS to obtam a photo-mechanical impres- 
sion m the usual manner on a special transfer 
paper prepared wnth a collodion substratum. 
A suitably tacky ink is used for printing, and 
the ceramic powder is dusted over this. The 
paper is then moistened and removed, while 
the film and picture, collodion side downwards, 
are transferred to the porcelain support or 
plaque, which is first treated with an adhesive 
medium. (4) The following procedure may be 
taken as representative of the substitution pro- 
cess. A collodion positive is obtained m the 
camera by the wet process, fixed, washed, 
bleached m a 5 per cent solution of mercuric 
chloride, again washed and placed m the sub- 
stitution bath, which is to replace the original 
image, unsuitable for firing, with one of platinum 
or iridium. A gold and platinum bath, as 
follows, gives a purple-brown colour ; — 


Potassium chloro- 
platinite . . 3 grs. 1.5 g. 

Gold chloride ( i in 60) 4^ drms. 43 ccs. 
Water (distilled) . A oz. 345 „ 

Lactic aad . . 5 mins. g ,, 


An iridium and gold bath gives a warm black 
tone : — 


Iridium chloride 8 grs. 1.5 g. 

Gold chloride ( I in 60) 4jl drms. 43 ccs. 

Water (distilled) . A oz. 345 ,, 

Lactic acid . 0 mins. i ,, 


After the deepest shadows of the picture have 
been toned tmough, wash for a few minutes to 
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remove the free toning solution. Cut round 
the margins of the film, immerse the plate in a 
I per cent, solution of sulphuric acid, wash the 
film after it strips off, transfer to the final sup- 
port of porcelain, collodion side up, and dry. 
Then remove the collodion film by gently rub- 
bing with a sponge moistened with ether and 
alcohol, again dry, and dust the image with 
flux, when it is ready lor firing. (5 ) It is possible 
to obtain a bunit-m picture in natural colours 
by the exact superposition of a blue, a red, and 
a yellow picture printed from three negatives 
obtained through suitable screens The yellow 
film IS first transferred and fired, allowed to cool, 
and the blue image very carefully superposed 
on this m exact register and burnt in. After 
again cooling, th red film is transferred and fired. 

CERATE PASTE 

A paste or waxy mixture for surface applica- 
tion to finished prints better known as 
encaustic paste, under which heading formulae 
will be found 

CERIC SULPHATE (Fr . Sulfate de c6rium, 

Sulfate iCiique; Gcr., Ccrtsuljat) 

Synonym, sulphate of cerium. Solubilities, 
slightly soluble lu water, more soluble m dilute 
sulphuric acid Ce(SC)4)| 4H,0. Molecular 
weight, 404. It oc cur^ as reddish yellow crystals, 
and was suggested by Lumidre as a reducer, the 
formula being : — 

Ceric sulphate . 2 oz mo g. 

Sulphuric acid . 384 mins. 40 ecs 

Distilled water to . 20 oz. i,()(aj ,, 

This acts very energetically, and can be diluted 
for prints and lantern slides. A 5 per cent, 
solution acts more .strongly on the high lights of 
a negative than the shadows. 

CERIO PRINTING 

A term cummcicially applied to the kallitype 
process {which cu). 

CERIUM SALTS, PRINTING WITH 

There are two senes of cerium salts, a cerous 
and a ceric, the former being stable, but the 
latter extremely unstable ; this fact mduced 
Lumi^re and Seyewetz to examine their photo- 
graphic properties, and they found that ceric 
sulphate and mtrate, when used for sensitising 
gelatinised paper with exposure under a positive, 
were reduced to the cerous state, and became 
pale coloured The print, being then treated 
with certain organic substances, gave coloured 
images, due to the formation of dyes through 
the oxidation of the developers by the unre- 
duced cenc salts, and the dye images thus formed 
were insoluble m water. In an acid solution 
phenol gives grey images ; aniline salts ^ve 

g reens ; naphthylanime gives blue ; amido- 
enzoic aad, brown ; parasulphanilic acid, 
red ; and ortho -toluid me salts, broNvn images. 
With ammomacal solutions other colours are 
obtained ; for instance, aniline gives violet and 
naphthylamine reddish violet images. Paper 
sensitised with these cerium salts is far more 
sensitive than with iron or manganese salts and 
the range of colours is far greater, but no com- 
mercial application of this process has yet been 
made. 


CEROGRAPHY 

The art and process of engraving on wax. 
{See “Wax Engraving.'’) 

CEROLINE (Fr , C^rohne . Ger., Ceroline) 

A solution of white wax m benzole, used in 
the early days to render paper translucent. 

CERTINAL 

A highly concentrated liquid developer in one- 
solutiou form, introduced by Ilford Ltd., March, 
19(^9 The best proportion for developing plates 
and films which have received normal exposure 
IS certinal 24 drops, water i oz. At a tempera- 
ture of 00° K (nearly C.) the image appears 
in a few' seconds, and development will be com- 
plete m from 4 to 3 1:1 mutes, according to the 
plate and the clas'' of negative desired. The 
rapid appearance on dry plate* must not be mis- 
taken for sign* of over-exposure, and the image 
wull need to be developed for density. As a rule, 
the image on a properly exposed plate appears 
m 15 seconds, and development is cximpfete in 
6 minutes. With under-exposure the best 
results are obtained by using the developer 
weaker (16 drops of certinal to each ounce of 
water) and developing longer. Over-exposed 
plates need a stronger developer and the addition 
of potassium bromide (certmal 48 drops, water 
I oz ,^io per cent solution of bromide 48 drops) ; 
development will then take about one-fourth less 
time than would be reqmred w'hen exposure and 
developer are normal. For tank or stand 
development ^ oz (120 drops) of certinal should 
be added to 25 oz of water , development will 
be complete lu from 3 (j to Cxj minutes, according 
to temperature, plate, subject, and type of 
negative desired. For lantern plates and 
bromide paper the best strength is 16 drops to 
each ounce of water, but gaslight papers and 
plates need double that strength. More con- 
trast may be obtained on papers and lantern 
plates by using a stronger developer, and still 
more by adding potassium bromide, while softer 
results are obtained by diluting the developer. 
Additional bromide gives warmer blacks, especi- 
ally on gaslight papers and plates. 

CHALK (Fr , Crate ; Ger., Kreide) 

Preapitated chalk, a fine white substance, is 
a pure form of carbonate of lime. It is often 
used for neutralising gold toning baths, for which 
purpose common whiting (prepared from chalk 
by grmdmg and levigating) is sometimes used ; 
chalk IS also used for clearing varmshes. 

In process woik, precipitated chalk or washed 
whitmg is largely used for cleaning glass, for 
giving a final polish to copper and zinc plates, 
so as to remove grease (the chalk being made 
mto a paste with ammonia), and for rubbing in 
an engraved plate, so that the image may show 
up and enable the engraver or fine etcher to 
do any retouching that may be required. Mag- 
nesia IS, however, more generallv used now for 
the latter purpose, the chalk often tending to 
grittmess. 

Lithographic chalk is somewhat a misnomer, 
this substance being the black, greasy, crayon 
used for drawing on grained lithographic stone, 
zinc, or alumimum, and for drawing on grained 
transfer papers. The term no doubt originated 
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from the similarity of the crayons to ordinary 
black and white chalks used for drawing on 

paper. 

Chalk ink is a stiff black lithographic mk used 
for inking-up hthographic drawmgvS in chalk on 
grained surfaces. 

Chalk transfer paper is a grained paper for 
drawing upon with lithographic chalks. 

CHALK, FRENCH (Fr., Talc, Sarond marquer ; 

Ger., Talk, Franzo^ischc Kreidc) 

Synonyms, talc and steatite. French chalk is 
a hydrous silicate of magnesia, a typical analysis 
Ic’ng; silica 62, magnesia 33*1, mad water 
4*Q per cent. ; i or 2 per cent of iron often 
occurs as well. It has the appearance of a fine 
white or greyish white powder, and is used 
chiefly for polishing glass, to which prints are 
squeegeed for the purpose of glazing. 

In process work, it is used for polishing glass 
for stripping purposes, and also as a resist for 
etching, for which latter purpose it is dusted 
r^^on an mk image It is especially useful in 
tlrs way in lithographic work on stone, and it is 
‘^’oractimes employed m admixture wnth black- 
k ad. 

CHALK PLATE 

An iron plate thickly coated with a chalky 
substance, through A^hich a drawing is scratched 
with a pointed stylus. The plate is then used 
as a matrix for stereotyping. 

CHALKINESS (NEGATIVES AND 
PRINTS) 

“ Hardness ” or excessive contrast ; chalky 
negatives and prints show a very great differ- 
ence between the high lights and deep shadows. 
7 he fault is due to imder- exposure and over- 
development, and a partial remedy is the ammo- 
nium persulphate reducer Softer prints may 
be obtained from such negatives by bleaching 
with, say, a mercuric bichloride solution as 
used for intensifying, and printing from the 
negative in its bleached or whitened condition. 
7 here is no complete remedy for chalky or 
hard prints. 

CHALKINESS (WATER) 

Water, particularly hard water, is some- 
times chalky, and although it rarely does any 
harm to solutions it is better to boil it before 
use {see “Water"). Dr. Hauberisser has 
described a chalkiness which comes over the 
negative in a kind of fog, and is due to impurities 
m the water, these givmg rise to an msoluble 
calcium compound. When w'ater containing not 
only sodium chloride, but a calcium salt as well, 
is used, there is the risk of calcium oxalate being 
formed should a ferrous oxalate developer be 
employed. Similarly, with water containing 
organic agents, the use of potassium carbonate 
may cause calcium carbonate to be precipitated 
as a sediment in the gelatine, thus producing a 
calcic fog. A simple remedy for such a deposit 
( onsists m the application of a weak solution of 
hydrochloric acid to the negative, this convert- 
ing the calcium carbonate to soluble calcium 
chloride, which, of course, washes out. There 
may, however, be a risk of the hberated carbon 
di oxide causing blisters. 


CHANGING BAGS AND BOXES 

A changing bag is a device to allow of reload- 
ing dark-slides or sheaths without the necessity 
for a dark-room. It is generally a bag of several 
thicknesses of black and red material, provided 
with sleeves which tighten round the arms by 
means of elastic, so that the hands are inside 
the bag. In some forms the changing has to 
be effected by the sense of touch alone , in others 
there is an eye>picce to fit on the face so that 
the interior of the bag can be seen, light being 
admitted thrc>ugh a panel of red fabric or cellu- 
loid in one side of the bag. I'he utility of such 
a bag as a nidkeshift dark-room is obvious. 

A changing box is a magazine holding plates 
in sheaths, and is generally detachable from the 
camera. An exposed plate can be moved from 
the front to the back, or an unexposed plate 
taken from the back and placed m trout of the 
one last exposed The usual method of accom- 
plishing tins IS to raise the plate into a bag of 
flexible leather and place it in position by hand, 
but m some cases the transfer is made mechanic- 
ally. The front of the changing box is fitted 
with a draw shutter, which is opened for expo- 
sure and closed when the box is to be removed 
from the camera The back of the box can be 
opened for the removal of exposed plates and 
for reloading the sheaths Hence there is some 
advantage m those types in winch the exposed 
plates find their way to the back of the box, 
as they may be removed without disturbing 
unused plates. Many boxes are constructed to 
take cut films instead of plates, their capacity 
thus being doubled Obviously the nmnber of 
plates or films available may be increased by 
the use of additional changing boxes. {See also 
“ Da3dight Changing ") 

CHARBON VELOURS (Fr.) 

The name originally given to the paper intro- 
duced by V. Artigue, of Bordeaux, in 1892 
{see “Artigue Process") A recipe for making 
a similar paper is given under the above 
denomination by H. Schueeberger. The pig- 
ment may be any ordinary water-colour ; or 
moist colours may be used, provided they do not 
contain a tanning ingredient The colour is 
rubbed up 111 a stiff paste of starch and applied 
to the paper in a thin uniform coating. Too thin 
a coating, or one containing insuffiaent pigment, 
does not give the desired velvety appearance ; 
while, if too thick, the half-tones and other parts 
where the light has not penetrated to the support 
are apt to wash away m developing The coated 
paper will keep indefinitely It is sensitised, for 
flat negatives, in a 2 per cent, bath of potassium 
bichromate, or, for hard negatives, in a 5 per 
cent. bath. Development is with a warm saw- 
dust mixture, as in the Artigue process, a temper- 
ature of about 80° F. (about 27° C ) being recom- 
mended. 

CHARCOAL, ANIMAL 

Known generally as bone black {which see). 

CHARCOAL, WOOD (Fr., Charhon de hois; 

Ger., Holzkohle) 

Wood charcoal is the residue from the destruc- 
tive distillation of wood. Wood having been 
heated to a high temperature out of contact with 
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the air, the volatile portions are driven off, and 
the yield is very nearly pure carbon. Sticks of 
charcoal made from vine or willow wood are 
used as crayons for working up enlargements. 

In process work, blocks of charcoal are used 
for polishing the metal plates. Formerly, 
selected sticks of willow charcoal were used, but 
of late years this has been superseded by char- 
coal made of trimmed blocKS of soft pine. 
Such charcoal comes from the United States, 
and is known as “ American charcoal.” It is 
beautifully soft and even in texture, and can 
be had in ” hard ” and “ soft ” qualities. 

CHARDON'S PROCESS (Fr , Char- 

don; <^cr , Chafdi)fi'\ Prozc^^) 

A collodion emulsion process due to Alfred 
Chardou, who won with it the prize of i,ooo 
francs offered jointly, m 1876, by the Photo- 
graphic Society of France and A Liebert, of 
Paris, for the best and most reliable dry process 
for outdoor use It was, as its author stated, 
more a well-judged selection and combination of 
the best points of other processes than an original 
or new method, although possessing some novel 
features : as the use of two different kinds of pre- 
cipitated pyroxyline , washing the emulsion by 
pouring It into the water, instead of the reverse, 
as was formerly done , th^' employment of 
glucose m the developer to obtain density, etc. 

CHEMICAL FOCUS (Fr, F<'>ycr cJumiquc ; 

Ger., Chcmxscher BrriDipunkt) 

The plane on which the actinic rays are brought 
to a focus. In simple periscopic or non-achro- 
matic lenses, the ffx'al plane for the actinic rays 
lies nearer the lens than that of the visual rays ; 
it follows, therefore, that the sharp image 
obtained by focusing, which is affected by the 
visual rays, is not reproduced by the sensitive 
film on which the actinic rays act most This 
defect, which is rarely met with now, can be 
remedied either by reducing the distance between 
the lens and plate, after focusing and before ex- 
posure, by from tV of the extension of the 

camera, or by the temporary insertion, only 
whilst focusing, of a weak supplementary lens 
which reduces the focal length. 

CHEMICAL FOG [Sec “Fog.”) 

CHEMICAL RAYS {See ” Actinic.”) 

CHEMICAL RETOUCHING [See ‘Re 

touching, Chemical.”) 

CHEMICALS 

A list of the chemicals used in photography, 
with their formulae and solubilities, appears under 
the heading ” Solubilities.” 

CHEMICALS, STORING 

Chemicals need careful storing if they are to 
be kept good and in a proper working condition. 
Those given below are the chemicals mostly 
used in photography, and the remarks apply 
generally to the chemicals themselves, as bought, 
and not to made-up solutions, as developers, 
intcnsifiers, etc , for information as to which 
$e$ under the heading ” vSolutions.” Photo- 
graphic chemicals may be divided into four 
dasses — namely : — 


(i) Chemicals that keep well and need no 
special precautions, other than bemg stored in 
a dry place : — 


Alum (ordinary and 
chrome) 

Borax 
Bone acid 
Caramel 
Citric add 
Mercuric chloride 


Potassium bichromate 
Potassium bromide 
Potassium fern cyanide 
Potassium oxalate 
Sodium acetate 
Sodium carbonate 
Sodium hyposulphite 


(2) Chemicals that must be kept in bottles 
with tight-fitting corks (not glass stoppers) 
because of their deliquescent nature or oxidising 
properties : — 


Adurol 

Amidol 

Ammonium carbonat 
Ammonium sulpho- 
cyanide 
Eikonogen 
Feme chlorid'^ 
Ferrous sulphate 
Formosulphite 
Glycm 

Hydroqumone 

Metol 


Magnesium pow’der 
Potassium carbonate 
Potassium cyanide 
Potassium hydrate 
Potassium iodide 
Potassium metabisul- 
phite 

Pyrogallic acid 
Sodium hydrate 
Sodium sulphate 
Sodium sulphite 
Uranium nitrate 


and all other dry developers not mentioned 
above, as metoquinone, pyro-catechin, etc. 

(3) Corrosive and volatile substances, w'hich 


should be kept m b( 
ground glass stoppers, 

Acetic acid 

Acetone 

Alcohol 

Ammonia (liquor) 
Ammonium persul- 
phate 

Amyl acetate 


ttlcs having accurately 
not corks : — 

Collodion 

Ether 

Formaline 

Hydrochloric acid 

Iodine 

Nitric acid 

Sulphuric acid 


(4) Materials that should be kept in a dark 
cupboard, or in black bottles \\ hen not in use : — 

All kinds of liquid aniline dyes. 

Gold chloride in solution. 

Potassium chloroplatimte in solution 
Silver nitrate, dry and in solution. 


Chemicals that are poisonous, or otherwise 
dangerous, should be stored in a cupb(viril or 
some out-of-the-way place where they cannot 
be got at by persons unacquainted wnth their dau- 
gerous properties. Such chemicals include . — 


Acetic acid 
Hydrofluoric acid 
Nitric acid 
Chrome alum 
Ammonium bichro- 
mate 

All soluble barium 
salts 

Soluble copper salts 
Lead mtrate 
Potassium bichromate 
Caustic potash 
Sliver nitrate 


Sodium oxalate 
Chromic acid 
Hydrochloric acid 
Sulphunc acid 
Ammonia 

Ammonium oxalate 
Bromine 
Fonnalme 
Lead acetate 
PotasvSium oxalate 
Caustic soda 
Sodium bichromate 
All developers 


These are m addition to the scheduled poisons, 
all of which must be kept in a safe place. 


CHEMIGLYPHY 

Another name for ” Glyphography ” {which 
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CHEMIGRAPHY 

A general name, not often used now, for zinc 
etching. {See aho “ Cliciuitype.’’ ) 


CHEMITYPE 

Before the application of photography to zme 
etching, hthographic transfers or drawings direct 
on zme were etched into relief for letterpress 
printing. This process was generally called 
** Chemitype ” or “ Chemig^aph3^'’ 


CHIAROSCURO (It) 

A word adapted from the Italian chiaro, clear, 
and oscurOy dark, and indicating the light and 
shade in a picture. The suitable placing of the 
highest light and the deepest shadow is of great 
importance. Scattered high lights and disjointed 
shadow masses are fatal to harmonious effect. 
The portraits of Rembrandt are good and familiar 
examples of effective knowledge of the value of 
proper chiaroscairo. 

Chiaroscuro is the name of a class of colour 
prints m which the varying effects of light and 
shade are represented, not by lines or cross- 
hatchmg, as m ordinary engraving on wood or 
metal, but by tones in the shape of broad masses 
of colour, produced by surface prmtmg from 
wood-blocks. These were usually employed for 
the purpose of colouring an outline woodcut. 

CHILDREN, PHOTOGRAPHY OF 

The success or failure m photographing a 
('hiKl IS nearly always dependent on the ability 
( f 111'" operator to gam the confidence of his 
juvenile sitter In the case of amateur work, 
the child IS often personally acquainted with the 
phedographer, but in professional work the child 
IS probably a complete stranger to the operator. 
It IS useless to treat a child m the same manner 
as an adult, and simply request it to assume 
the desired position. Particular art is necessary 
in getting the child to adopt the pose required. 
Too many friends of the child should not be 
allowed into the studio, one being quite enough ; 
otherwise difficulties are likely to ensue, especi- 
ally m the case of ver^^ young children whose 
attention is very easily diverted Cliildren 
differ so much in their disposition that it is 
possible to make friends easily with some, 
whilst others are shy and require quite diplo- 
nlatic handling. In some cases it is better to 
ignore the child at first, and to engage in con- 
versation with whoever is in attendance on the 
child, and then, by opening a picture-book, 
operating a mechanical toy, introducing a dog 
or cat, the child becomes interested and gradu- 
ally its confidence is won. Some of the most 
successful child photographers have cultivated 
an ability to bring themselves down to the 
children by plajnng games and in other ways 
giving them the impression “ that they are one 
(i themselves.” By this means they engage a 
child’s attention, until both the desired position 
m the studio and the happy expression are 
attained, at which juncture an assistant makes 
the exposure. 

The mtroduction of modem high-speed plates 
has given new possibilities to child photography. 
Some few years ago it was necessary to draw up 
all the studio blinds so as to admit as much light 
as possible, but although this allowed a quicker 


exposure to be made, the picture was devoid of 
all light and shade gradations The plates at 
present available allow of a more subdued light 
being used : and proper attention should be 
given to the arrangement of blinds for con- 
trolling the lighting. 

The studio reflex camera is at present but 
very little used, but for child photography it 
possesses very great advantages, as it frequently 
happens that when the chilcl has been correctly 
focused and the dark-slide inserted for exposure, 
the child moves to some other jiosition, necevS.si- 
tatmg re-focusing With a reflex camera thi? 
trouble IS avoided, as it is possible to focus the 
sitter right up to the nionicnt of exposure. 

The dress of the child often makes or mars 
a picture, and some photographs owe their 
charm almost entirely to dainty garments On 
the other hand, quite young children usually 
make more pleasing pictures when photographed 
either nude or with only a single garment on. 

Amateur work takes place under varied con- 
ditions, some workers possessing lofty rooms 
with abundant light m which it is possible to 
obtain pictures equal to those produced in a 
studio ; but for those not so fortunate special 
arrangements must be made so as to obtain 
sufficient light for the quick exposures necessi- 
tated. In an ordinary room witli a bow window 
it IS often an advantage to take away all existing 
blinds and hangings, as these, when drawn up 
or to the side, frequently cut off much light. 
The window-panes may be covered with tissue 
paper, as this gives a more equal diffusion of 
light ; on the shadow side a screen should be 
used with a sheet thrown over it for use as a 
reflector, but care must be exercised not to move 
this reflector too close to the clnid, otherwise 
too flat a lighting is obtained, and there is great 
risk of producing false lights in the eves. As 
children arc usually taken so as t<> show the 
entire figure, it is nccessar>' to see that the light- 
ing reaches well down to the grouml , to accom- 
plish this it IS sometimes useful to build up a 
platform some 12 in. or t 8 in from the floor. 
Care must be taken to prevent the light coming 
too much from the side, and so to arrange the 
light that the strongest portion of it falls from 
a point higher than the child’s head. This can 
be attained by covering the lower panes of the 
glass with three or four thicknesscvs of tissue 
paper. In photographing cliildren out of doors, 
good lighting IS possible if care is taken to choose 
a position where the light is screened from one 
side ; this is easily done by utilising the aide of 
a house and arranging the sitter near to it, so 
that the main direction of light falls from the 
side and front. If a head screen is available it 
should be used to cut off the immediate top 
light An entrance doorway or portico is very 
often suitable for such portrait work. {See also 
** Home Portraiture,” ” vStudio Portraiture,” etc.) 

CHINA CLAY {See ” Kaolin.”) 

: CHINA, PHOTOGRAPHS ON 

There are several methods of printing photo- 
graphs upon china, crockery, opal, etc. For 
objects where the picture is to be viewed by 
reflected and not transmitted light, the carbon 
process {which see) is perhaps the best ; tissue of 
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mnj colour may of course be used, and the pic- 
ture, after being printed upon the tissue, is 
transferred and developed upon the china sup- 
port, after the latter has been properly prepared 
with a suitable substratum. By this process it 
IS an easy matter to transfer photographs upon 
curved surfaces The ceramic process {which 
ste) \s more difiBcult, but the re^ts are abso- 
lutely permanent and will permit of any amount 
of washing 

The blue-print (ferroprussiatc) process is 
simple, and is often employed for producing 
pictures upon clnna and glass It will be neces- 
sary to give the article a coating of gelatine to 
serve as a vehicle for holding the sensitive solu- 
tions, the blue- print being a direct printing and 
not a transferring process, as carbon. A suit- 
able gelatine substratum may be made by 
soaking 22 grs of Nelson’s No i gelatine m 
j 07 of water and melting by the aid of heat, 
afterwards filtering while hot The solution, 
when warm ( 1 F or 54*^ C ), is coated as evenly 
as possible upon tlie part of the article to b‘ 
printed upon, and then set aside to cool Tin* 
prepared part is then sensitised as if it were 
paper, and when dry it is ready for printing uptm 



Printing on \axc 


Collodion has also beea reconiniended as a 
▼elude for the blue sens, using soluUou, and the 
results are perhaps more permanent ^ The 
formula is * pyroxylme (lugh temperature) 
120 grs , methylated alcohol (820) 6 oz., and 
methylated ether 5 oz Mix a day or two before 
using, allow to settle, coat the artide with the 
mixture, and when vSet sensitise with the “ blue- 
prmt ” mixture Subs tra turns of collodion have 
been known to peel off, and to prevent thi^' the 
places where the edge of the collodion is to come 
should be treated before coating with a solution 
of mdiarubber in benzole 

Ordinary glass negatives can only be employed 
for printing w’hen the surface is flat , on curved 
surfaces film negatives may be kept in contact 
by means of elastic bands, as shown m the illus- 
tration, or by means of guimmed paper at the 
comers. As it is not desirable to remove the 
negative from the vase for the purpose of exam- 
mg the progress of printing, there must be 
something left to chance, or an actinometer 
T&ust be us^. It IS advisable to varnish such 
pictures when dry. Blue pictures may be toned 
to a different colour by any of the methods 
advocated under the heading “ Blue-print Pro- 
cess,*’ sub-heading “ Toning Blue- prints.” 


CHINA, PHOTOGRAPHY OF 

The principal difficulties m photographing 
china arise from the highly glazed surface and 
the consequent reflections. These may be 
mimmised, if not altogether destroyed, by 
attention to two points The lighting should 
never be from the front, but well towards one 
side — almost a side lighting An inspection of 
the pieces being photographed from the position 
of the lens will show when the lighting produces 
no direct reflections In addition, a plain, 
dark-coloured cloth should be hung immeibately 
behind the camera, so that no light or bright 
objects may produce reflections A colour- 
sensitive plate and a yellow screen should also 
be employed. In addition to giving a better 
and a truer rendering of the ornamentation, 
this also assists .n reducing the effects of 
reflections 

CHINA SILK 

A soft niatcnal. rcromni'^nded for deaning 
lenses, pnsms, screens, and other optically - 
worked glass surfaces In using chma silk for 
recalling ruled screens, merely breathe on the 
surface before nibbing 

CHINESE WHITE 

This white water-colour pigment, which con- 
sists of zinc oxide, though formerly much used 
for retouching photographs for reproduction, 
has been largely superseded by Albanme, Blanc 
d’Argent, and Fllmanine The objection to 
Chinese vhite is that it photographs darker than 
paper , it may. however, be used for mixing 
with other pigments to form a body colour. 
R \V Wood has shown that Chinese white 
photographs filack m ultra-violet light. 

CHINOLINE BLUE “ Cyanine.”) 

CHINOLINE RED (Fr , Qutnoianc fOU<^e ; 

Cer , I’iochinolxnerot) 

Synonym, isodiinoline red A complex, 
organic dye, iibtaincd by heating benzole 
tridilonde with diinaldine and isochmolme. It 
IS extremely sensitive lo hght, and this induced 
Vogd to test It as a sensitiser {see ” Azahne”) 
It has now l>een almost entirely replaced by the 
isocyanmes, but Dr Miethe has stated that a 
small addition to an isocyanme bath keeps the 
plates free from fog , and the following is a 
typical formula — 

Isocyanme dye sol. (i : 1,000 

water -f alcohol) . . 10 parts 

Chmolme red (i * 1,000 w -f-alc ) 50 ,, 

Water to . . . 500 ,, 

The chmolme red also helps to fill up the usual 
gap in the green 

CHLORAL HYDRATE (Pr , Chloral hydrate; 
Ger., Chloral hvdrat) 

Synonym, tnchloraldehyde CCljCH(OH)g. 
Molecular weight, 165 5. Solubilities, very solu- 
ble m water, alcohol, and ether. It is poisonous, 
the antidotes being ether, cocaine, and camphor. 
It occurs as transparent, colourless crystal or 
flat crystalline masses, obtained by the action 
of chlorine on aldehyde, with peculiar pungent 
odour and taste. It has been recommended as 
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a solvent of gelatine for making a mountant, 
and has been suggested for making a non- 
inflammable film. 

CHLORATES (Fr., Chlorates; Ger., Chlor- 
saures) 

Salts fonued by the action of chloric acid» 
HCIO,, such as potassium chlorate, KCIO, 

CHLORHYDRIC ACID {See “ Hydrochloric 
Acid ") 

CHLORIDE OF LIME TONING BATH 

A toning bath, suitable for albumenised paper. 
Fifteen grains of chloride of gold should be dis- 
solved m I oz of water, a few grains of prepared 
chalk added, the solution well shaken, allowed to 
settle, and then filtered, the clear solution being 
used for making up the bath. The formula is : — 

Sodium acetate . . 30 grs. 2 3 g 

Chloride of lime . . ,, ii „ 

Gold chloride ( r oz of 

solution as described) . 15 mms i 2 ccs 

Water . . . 30 oz. i,fxx) ,, 

This forms a stock solution which improves by 
keeping. For use, take 2 oz and add 8 oz or 
10 oz. of water, this being sufficient for eight 
whole- plate prints. 

CHLORIDE PLATES AND PAPERS 

Plates or paper coated with a slow gelatino- 
chlonde emulsion intended for development. 
{See “ Emulsion ”) 

CHLORIDES (Fr,, Chlorures ; Ger., Chloride) 

A salt formed by the action of hydrochloric 
acid, HCl, on metal, such as sodium chloride, 
Na Cl. {See respecbve names of metals ) 

CHLORINATED LIME OR CHLORINATE 
OF LIME {See “Lime.”) 

CHLORINE (Fr . Chlore ; Ger., Chlor) 

Cl. Atomic weight, 35 5. A yellowish green, 
gaseous element, obtain^ commercially by 
heating manganese dioxide with hydrochlonc 
add. A solubon of chlorine has been employed 
as a “ hypo ” eliminator. 

CHLOROBROMIDE EMULSION 

An emuLsion contaimng both chloride and 
bromide of silver, the former being in excess. 
{See “ Emulsion.”) 

CHLOROCYANINE 

Eder stated that ordinary (lodo-) cyanine acted 
better as a sensitiser and that it gave plates 
freer from fog if it was treated with hydro- 
chloric add ; but Konig has jx)inted out that 
this process only purifies the cyanine, and does 
not form chlorocyanine. 

CHLOROFORM (Fr. Chlor of or me ; Ger., Chloro- 
form) 

Synonyms, trichloro me thane, (improperly) 
formyl trichloride. CHCl,. Molecular weight, 
119*5. Solubilibes, i in 200 water, misdble with 
alcohol, ether^ and benzole. It is poi.sonous, the 
antidotes being emetics, the use of the stomach 
pump, fresh air, cold douche, strychnine hypo- 


dermically. It must be kept in the dark. It 
is a heavy, colourless liquid, with characteristic 
sweet smell and taste, and is obtained by the 
action of bleaching powder on alcohol or acetone. 
As a solvent of amber, etc., and indiarubber, it 
IS useful for varnishes. 

CHLORO-IODO-BROMIDE EMULSION 

An emulsion containing chloride, bromide, 
and iodide of silver. 

CHLOROPHYLL (Pr., Chlorophylle ; Ger., 
Chlorophyll) 

Solubilities, slightly soluble in water, soluble 
in alcohol and ether The green colouring matter 
from plants, which was used as a red sensitiser 
for gelabne plates. 

CHLOROPLATINITE OF POTASSIUM 

{See “ Potassium Chloroplatmite.”) 

CHLOROPLATINOUS ACID {See “ Plati- 
num Perchloridc ”) 

CHONDRIN (Pr., Chondnnr ; Ger, Chondrin) 
One of the constituents of gelatine {which see). 

CHOREUTOSCOPE 

.A. fitting for the optical lantern, designed by 
Beale, of Greenwich, to illustrate persistence of 
vision It consisted of a circular glass plate 
with images drawn upon it, which rotated in the 
lantern, zoetrope fa.shion. In a later and more 
simple form the images were drawn on a strip of 
glass, which was used in a special carriei. 

CHRIPOTYPE 

One of the many printing processes invented 
by Sir John Herschel, who named it “ Chryso- 
type ” {which see). 

CHROMATED GELATINE {See “BI- 

chroniatcd (iclatinc ”) 

CHROMATES (Fr , Chromates ; Ger., Chrom- 
sauresalz) 

Salts formed by the action of chromic acid, 
HjCrO^, oil a metal, and having the formula 
M^CrOi. These salts are most of them highly 
coloured and sensitive to light in the presence 
of orgamc matter. 

CHROMATIC ABERRATION (Fr., Aber- 
ration chromatiqae ; Ger., Chromatische 
Abweichung) 

To arrive at a proper understanding of the 
cau.se of chromatic aberration, it is necessary to 
remember that a lens is practically a prism with 
the power of refracting or altering the direction 
of rays of light and, in an uncorrected form, of 
refracting rays of different colours to a different 
extent. Diagram A indicates the effect of 
passing a ray of white light through a prism ; 
the bending of the rays will be noticed The 
most active in their chemical action are the blue 
and violet, and these are diverted from their 
original path more than on the others ; B shows 
two prisms placed base to base so that in the 
case of each colour the rays are directed to a 
common point. The effect of this arrangement 
more nearly approximates to that of a simple 



Chromatic Aberration 


X05 


Chromic Anhydride 


lens as in C, where only three colours are in- double concave flint one (see D). In ordinary 

eluded for the sake of simplicity. Such a lens photographic lenses the optician combines the 

is in fact a circular prism with the power of most visually powerful region of the spectrum, 

bending the rays of one colour so that after namely the green and yellow near the d line, 

passing through it they meet at one point. This and the most chenucally active, namely the blue 

point is called the focus, and it will be seen that and violet near G. It will be seen that the red 

the focus for the blue-violet rays to which rays are neglected, but in ordmary photography 

ordinary photographic plates are most sensitive this is of little moment. In three-colour work, 

is much nearer to the lens than the luminous in which one of the images is made through a 

rays, green-yellow, which are those that form red screen, a higher degree of correction is 

the visual image upon the focusing screen. necessary, and by the use of a third vanety of 

This is chromatic aberration in its simplest form. glass it is possible to bring the red rays to a 

If the image produced by such a lens upon the focus in the same plane as the green and blue, 

Red 
Oraifffe 
YoHouf 
Green 
Blue 
Vtciet 

A. Ray of White Light Passed through Prism C. Rays Passing through Lens or Circular Prism 




ground-glass screen be examined with a magnifier, 
it will be found that the outline of any bnght 
object, such as that ot a white china knob, is 
surrounded with a fringe of colour, either blue 
or orange. If a photographic plate be substituted 
for the focusing screen there will be obtained 
a blurred outline, the image being “ out of 
focus.” On moving the plate nearer the lens by 
one-thirtieth to onc-forticth of the total distance 
between the lens and the visual focus, there will 
be obtained on a plate an image which is prac- 
tically sharp When using ordmary spectacle 
lenses, a course that is possible where extreme 
definibon is not required, the precaution above 
mentioned must be obvserved. 

The avoidance of chromatic aberration in a 
photographic lens is effected by the use of at 


so that images taken through screens of these 
colours are identical m sharpness and size, A 
lens of this description is called apochromatic 
(which see). Recent advances in glass manu- 
facture have rendered the old terms ” crown ” 
and ” flint ” somewhat meaningless, as the 
dispersive elements are now frequently made 
of special forms of crown glass. 

CHROMATISM 

A lens that possesses the defect of chromatic 
aberration, described m the previous article, 
IS said to suffer from chromatism. 

CHROMATYPE (See ” Chromotype/*) 

CHROME ALUM (S^:e “ Alum.**) 



B. Rays Passing tlirough Prisms Placed Base 
to Base 

least two kinds of glass possessing different 
degrees of refraction (or bending power) and 
dispersion (or power of spreading out the various 
colours). These glasses, in the case of ordinary 
landscape and portrait lenses, were usually 

(1 ) crown glass, which, if made to suitable curves, 
could be caused to give any desired degree of 
refraction with the minimum of dispersion ; and 

(2) flint glass, which had a higher degree of re- 
fraction, but relatively a much greater dispersion. 
The simplest form of single achromatic lens is com- 
posed of a double convex crown element and a 


D. Simplest Form of Single 
Achromatic Lens 

CHROME PIGMENTS 

Under this term are classified lemon chrome, 
which is chromate and sulphate of lead ; chrome 
green, a mixture of chrome yellow and prussian 
blue; chrome yellow, a normal lead chromate; 
and chrome orange and chrome red, which are 
basic lead chromates. They are occasionally 
used in colourmg prints, but possess little photo- 
graphic interest. 

CHROMIC ACID (See “ Chromic Anhydride.*’) 

CHROMIC ANHYDRIDE (Fr., Acide chro- 
mtqxie : Get., Chromsaure Anhydrid) 
Synonyms, chromic acid, chromium trioxide. 
CrOs. Molecular weight, 100. Solubilities, 
I m 0*6 water, decomposed by alcohol. It is 
poisonous, the antidote being emetics, then 
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milk, white of egg, end calcium saccharate. It 
must be kept dry. It violently explodes when 
it comes in contact with organic substances. It 
is in the form of deep, reddish brown acicular 
crystals, and is obtained by the action of sul' 
phuric add on potassium dichromate. It has 
been suggested for bleaching prints, but the 
potassium salt is more generaily used. 

In process work, chromic acid is used as an 
addition to the fish-glue enamel solution It 
increases sensitiveness and hardens the film, 
making it hold better on the metal. The acid 
should be pure, m fine, needle-like, purple 
crystals, not the red efflorescent variety used 
for electric batteries. Chromic acid is also used 
with sulphunc acid for “ clearing “ the fish- 
glue image before etching, by which means it 
removes any scum from between the half-tone 
dots. 

CHROMIUM INTENSIFIER 

For this intensifier two stock solution*^ should 
be prepared ; each will keep indefinitely. 

A. Potassium bichromate. \ oz 55 g 

Water . . .10 ,, i,oco ccs. 

B. Hydrochloric acid . ^02 ;5 g 

Water to . . . 10 ,, 1, coo ccs. 

The vrorking solution is prepared by taking 
I part A, I part B. and 2 parts water The 
mixed solution will not keep. The plate, 
after being well soaked in water, is immersed in 
this solution imbl thoroughly bleached, and is 
next well washed until the yellow colour of the 
bichromate quite disappears, exposed to day- 
ight for a few minutes, and then redeveloped. 
Any alkaline developer may be employed, but 
pyro is not so suitable as those that are used for 
making bromide prints. Both amidol and me- 
tol-hydroquinone are good. A moderate degree 
of intensification is secured, the printing value 
being multiplied by but if this should be 
insufficient, the operation may be repeated, and 
increased intensity will be obtained each time 
The result is quite permanent. 

CHROMIUM POTASSIUM SULPHATE 

Commonly called chrome alum {which see, 
under the heading “Alum "). 

CHROMO-COLLOTYPE 

A process of collotype printing in colours. 
The term is also applied to a method of com- 
bining collotype with chromo-lithography for 
colour printing. 

CHROMO-CRYSTAL 

A type of coloured photograph similar to 
crystoleum and popular m the early days of 
albumen prints. The pnnt was pasted face 
downwards on a piece of thick plate glas.s, 
coloured at the back, and backed up with another 
piece of thick glass, the coloured picture having 
the appearance of being embedded in crystal. 
The method is now employed, with or without 
the back glass, for producing ornamental paper- 
weights and other fancy articles. 

CHROMOGRAM 

The name given by Ives to the three consti- 
tuent pictures for his Kromskop. 


CHROMO . PHOTOGRAPHS 

An early name given to photographs coloured 
from the back, now known as crystoleums (which 

s$€l 

CHROMOSCOPE 

The earlier name of the IvCvS Kromskop 
(which see). 

CHROMOTYPE 

A process of reproduction in colours by means 
of half-tone blocks, either by three-colour or 
four-colour printings. 

CHRONOMETRIC SHUTTER (Pr., Ohtura- 
inir chronomStrique , Ger., C hronomctnscher 
\^erschluss) 

A shutter mechanically geared to give a pre- 
cisely timed exposure, or successive exposures 
at accurately recurring intervals. 

CHRONO-PHOTOGRAPHY 

The art of making photographic records of 
the motion of an o]»ject m chronological order. 

In the year 1.^70, Prof. E. J. Marey, of 
France, commenced his researches on the analysis 
of motion, and the advance in sensibility of 
photo-surfaces has lent continual aid from that 
time onward The object of chrono-photo- 
graphy is to discover the succes.sive attitudes 
which collectively make up a given motion, and 
to embrace phases of a swifUy-moving object 
otherwise escaping the notice of the imaided 
humam eye. From a physiological point of 
\new, this branch of the photographic art has 
proved of inestimable value, and it has served 
to dispel from the minds of artists certain 
erroneous ideas hitherto held regarding the 
various poses assumed bv animals, birds, and 
the like, during the evolution of their movements. 

In the year 1865, ISIescrs Onimus and Martin 
exposed the bared heart of a living animal before 
an open lens for the purpo.se of photographing 
it while m motion. With the low degree of 
sensibility then obtaining among photo-surfaces, 
the exposure necessarily extended over one or 
more pulsations of the heart, but as a pause 
takes place at each extreme of the heart’s beat 
the outline of these positions was better defined 
than the space between, and a record was there- 
fore obtained of the maximum and minimum 
limits of a pulsation. Clearly it is only neceasary 
to secure outlines of several intermediate posi- 
tions in order that the expenment should attain 
this character of chrono-photography, properly 
so-called A photograph of a man lifting his arm 
would (if the exposure lasted during the whole 
movement) result in a blur, but if a number of 
separate exposures was made in the same time 
a senes of overlapping images, equal in number 
to the exposures, would occupy the place of one- 
exposure blur, and the outlines of these images 
would in addition form a perfect record of Uie 
successive positions of the arm. An ocnlar 
demonstration of these phenomena may be 
readily produced by means of any ordinary piioto- 
graphic camera, supplemented with a disc per- 
forated with a number of holes, and so attached 
to the lens that by rotating the disc each of the 
apertures comes opposite the lens in succession. 
By pointing the apparatus to cover a man walking 
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|Uong the footpath, and observing the inverted 
image on the ground-glass screen of the camera, 
meanwhile rotating the aperture disc, successive 
and clearly defined images of the man will be 
seen Marey’s clirono- photographs were obtained 
somewhat in this way, and diagram A shows his 


of a seagull. One of them is remarkable for 
showing the wings in a downward position. It 
is a curious fact that European artists seldom 
or never represent this downward stroke of the 
wmg, but that the J apancse frequently do. 
Two years after Marey started his researches in 




A. Marcy’s Device for Obtaining 
Chrono-photographs 



D and E. Pictures B. Subject in Special 

Obtained with Marey’s Suit for Chrono- 

Photographic Gun photography 



precise apparatus A sensitive plate was placed 
m a slide at v A disc apertures revolved 
between the It ns and the plate On turning the 
handle at the side, which communicated the 
necessary motion to the disc, a rapid succession 
of images w^as secured ^larcy found that tlic 
image.s, which were almost superposed, made it 
difficult to distinguish mduidual phases To 
overcome this defect the subject, as shown at B, 
was attired m a black velvet suit, with dots and 
W’bite lines marked thereon iJuring the act of 
photographing, the .subject ran, jumped, or 
walked agamst a black background, 111 a direction 
at right angles to the axis of the lens The 
result was a (negative) image, as represented at 
C, in which each separate attitude of the head, 
left arm, and leg can be easily distinguished 
Such pictures provide valuable data m physio- 
logical repeal ch lu order to secure complete 
and detached pictures of birds in flight, Marey 
contrived a ph'dogranli c gun (••tc “Gun and 


France, Muybridge, of Cahfomia, began to in- 
vestigate the progressive movements of animals, 
his operations being earned out in the open air, 



C. Chrono photograph of Subject Attired 
as at B 


as shown at F. In 1877 he erected a long shed 
containing a battery of cameras, and stretched 
111 front of It, at right angles, a senes of threads, 
w*hich became broken as the subject (a man on 



Revolver Cameras"), which was of real value 
for analysing motion in such a way that the 
record could be subsequently re-compounded 
by means of the zo&trope {which see). D and E 
arc enlargements from two of a series of pictures 
obtained with this gun, representing the flight 


horseback) proceeded along the course. The 
breaking of each thread c'ommunicated elec- 
tncally with the corresponding camera in the 
shed, and effected the necessary exposure just 
at that moment when the horseman was oppo- 
site the lens A slanting fence-reflector formed 
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a suitable background for the subject, which 
was silhouetted against it, and the ground was 
covered with indiarubber to prevent dusty 
clouds flying from the horse’s hoofs. Muybridge’s 
chrono-photographs of animals m motion, espe- 
cially of the horse, gave rise to much contro- 
versy. The first thought on looking at some 
of the attitudes portrayed is that they are 
unnatural and impossible ; but tlic matter is 
explained when it is remembered that the eye 
has a certain peculianty not shared by optical 
instruments, namely, persistence of vision. An 
impression of everything looked at remains 
upon the retina for about one-eighth part of a 
second ; and it is obvnous that movements 
occurring in less time than the period named 
cannot be appreciated by the eye. In looking 
at a galloping horse the gener^ effect of the 
movements is observed, and they are involun- 
tarily commuted into three or four positions 
Such positions have been adopted by artists from 
time immemorial, and we have thus come to 
regard them as being correct. 

The Muybridge system of chrono-photography 



G. Marey's Final Chrono-photographic 
Device 

was modified by Anschutz, of Lissa, in Prussia, 
who added many new features to the apparatus 
and secured results superior to those of the 
earlier investigator. Prof. Marey, already 
alluded to, later devised a camera in which a 
roll of sensitised paper could be used, and finally 
substituted transparent celluloid film. His final 
apparatus is shown at G. A clamp H is sup- 
ported by a spring frame j, A cam K effects the 
feed motion of the film P, which is wound upon 
rollers or spools i, and m. By means of this 
instrument Marey was able to secure a much 
longer series of pictures than was possible wath 
his earlier machmes. {See also under the head- 
ing “ Kinematography.”) 

CHRYSOIDINE, OR DIAMIDO-AZOBEN- 
ZENE (Fr., Chrysoidine ; Ger., Chry~ 
soxdxn) 

An orange aniline dye used as a light filter 
in orthochromatic and three-colour photography. 
Its formula is QHaN, The hydro- 

chloride of the base crystallises in brown octa- 
hedrons. According to Frederick Ives, it is 
possible to employ a chrysoidine filter for ortho- 
chromatic work without colour-sensitising the 
plates, but extremely long exposures are then 
necessary. 


CHRYSOSULPHITE (Fr., Chrysosulfxie : Ger., 
ChrysostUfit) 

A preparation of magnesium picrate intro- 
duced by Lumidre as an addition to developers, 
so that plates could be used in daylight. Chryso- 
sulphite No. I contains lOO parts of anhydrous 
sodium sulphite and 50 parts of magnesium 
picratc. No. 2 contains 100 parts anhydrous 
sodium sulphite and 15 parts magnesium picrate. 
This preparation has found but little general 
use. The normal strength m developers vanes 
from 8 to 12 per cent. 

CHRYSOTYPE 

An obsolete process analogous to the blue- 
pnnt process, itivt'iited by Sir John Ilcrschel in 
1842, known also as “ chripotype " It can be 
best described in the inventor’s own words : 

“ Paper is washed with a moderately strong 
solution of ammonia-citrate of iron, and dried 
The strength of the solution should be such as 
to dry into a good yellow colour and not at all 
brown. In this state it is ready to receive a 
photographic image, which may be iinprc.ssed on 
it cither Irom nature in the camera or from an 
engraving (or positive) in a printing frame in 
.sunlight. The image so impressed, however, is 
very faint and sometimes liardly perceptible. 
The moment it is removed from the frame or 
the camera, it must be washed over with a neutral 
solution of gold of such strength as to have 
about the colour of sherry wine. Instantly the 
picture appears, not, indeed, at once of its full 
intensity, but darkening with great rapidity up 
to a certain point, depending upon exposure 
and strength of solutions. At this point nothing 
can surpass the sharpness aud perfection oi 
detail of the resulting picture. To arrest this 
process and to fix the picture (so far at least as 
the further agency of light is concerned) it is 
to be thrown into water very slightly acidified 
w’lth sulphuric acid, and well soaked, dried, 
washed with hydrobromate of potash, rinsed, 
and dried again.” 

Herschel later recommended developing with 
a solution of nitrate of silver instead of gold, 
and fixing m sodium hyposulpliite ; and other 
workers advocated the use of a solution of 
potassium iodide after developing with gold. 
The finished chry.sotype pictures were of a 
purplish colour. 

CHRYSTOLOTYPE 

An early and secret process of making paper 
negatives, invented by a Mr. Whipple. He 
afterwards published an albumen process in 
wThich glass was used, giving similar, if not 
identical results, this leading to the supposition 
that the negatives were on a kind of albumen 
paper. 

CINEMATOGRAPH {See “Kmematograph.”) 

CIRCLE OF ABERRATION 

The spreading of the image of a point of light 
into a disc of appreciable size. This may be 
due to spherical aoerration or to diffraction. 

CIRCLE OF ILLUMINATION 

A term used to express the diameter of the 
largest circular picture produced by a lens working 
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at its “ infinity focus,** irrespective of definition 
or equality of illumination. A lens having a 
relatively large circle of illumination as compared 
with its focal length is known as a wide-angle 
lens. The extreme range in lenses commeraally 
obtainable is from a circle having a diameter 
five times the focal length of the lens, as in the 
Goerz “ Hypergon,” to a circle barely equal to 
the focal length, as in the Petzval portrait lens. 

CIRCLE OF LEAST CONFUSION 

The theoretically perfect lens is capable of 
sharply reproducing a point or a line, no matter 
how small or fine. In telescope and microscope 
objectives, where only rays near the axis of the 
lens are used, this condition is nearly fulfilled, 
but in photographic lenses, where approximate 
sharpness over an extended field is desired, this 
critical definition at the centre of the field is 
sacrificed in order to obtain other qualibes. 
The size of the disc to which the image of a 
theoretical point is spread out by any lens is 
called the circle of least confusion, and is a 
measure of the defining or “ resolvmg ” power 
of the lens ; in British practice, of an inch 
is the maximum diameter of such a disc of which 
a “ sharp ” picture can be composed, but latterly 
on the European Contment of an inch is 
often taken as the standard of sharpness. To 
realise what this means assume that an engraving 
IS composed of lines and dots of an inch in 
w’ldth : with a lens having a disc of confusion of yin 
of an inch a full sized copy would have the lines 
and dots broadened out to more than in., 
but at 10 in. distance from the eyes the w'hole 
picture would appear to be suffiaently sharp. 
By stopping down the lens the sharpness can 
be increased until almost any desired degree is 
attained. The circles of confusion at the true 
focus are due to spherical aberration {which see)^ 
but they are also found in portions of the image 
which are “ out of focus ” and are easily recog- 
nised in the backgrounds of portraits. In this 
case they are due to the plate cutting the cone 
of rays at some distance from the point of sharp 
focus. 

CITOCHROME (Ger., Citochromie) 

A process of four-colour printing from half- 
tone blocks, invented by Dr Albert, of Munich. 
The black or grey plate is printed first, and then 
the yellow, red, and blue, but the sohd parts of 
these colours, which would in the ordinary process 
print over each other and imperfectly produce 
black, are cut out during the process of makmg 
the plates, so that the black first printed shows 
through the three-colour impressions and prints 
as piue black. The inventor claims that by this 
means more rapid colour printing can be done, 
as there is no waiting for the solid colours to dry 
before each successive colour is superimposed. 
In carrying out the process continuous tone 
negatives of the colour separations are made, 
and also an orthochromatic negative of the black. 
A positive is prepared from the latter. The con- 
tinuous tone negatives for the colour separations 
are put in a special printing frame, together with 
the positive of the black plate and a ruled screen, 
the whole being in contact with a sensitised zinc 
plate. Either the frame or the arc light is made 
to describe a circular path m a vertical plane so 


as to spread the light passing through the ndad 
screen. The positive of the black plate has the 
effect of stopping out the dark parts of each 
negative. The negative of the black plate is, 
of course, made without the positive plate being 
superposed. 

CITRATES IN DEVELOPMENT 

Alkaline citrates have been recommended as 
restrainers in dry-plate development in place of 
potassium bromide. The consensus of opinion 
IS that bromide is better than any citrate if 
added to the developer before it is applied to 
the plate, but that citrates (particularly ammo- 
nium citrate) act better as restramers when 
once development has begun. If added m suffi- 
aent quantities, citrates correct over-develop- 
ment better than bromide, and have the advan- 
tage that, after they have been added to the 
developer, density can be obtained without 
further fogging, though the development of 
detail has stopped. If ammonium citrate itself 
IS used — or, in fact, the citrates of either potash 
or soda — the usual quantity required to be 
effective is from 6 to 12 grs. per ounce of 
developer ; but obviously more or less can be 
used The ammonium citrate is the most 
widely used and appears to work well with all 
developers, but when potash or soda is used 
as the alkali in a developer the atrates of potash 
and soda are to be preierrcd 

CITRIC ACID (Fr., Actde citrique ; Ger., 
Cttronensdiire) 

Occurs in colourless and odourless crystals, or 
amorphous powder, and has a strong acid lemon- 
like flavour. C^HsOrHaO Molecular weight, 210. 
Easily soluble m water, either cold or hot, slightly 
soluble in ether, and still less so in alcohol. It 
IS hygroscopic, and should be kept in a well- 
corked bottle. Aqueous solutions of citric acid, 
and all other alkaline citrates, develop m course 
of time a fungoid growth, due to Saccharomyces 
mycoderma, with decomposition mto carbonic 
acid and water. Citric acid is used in some 
developers as a preservative and in others as 
a restrainer, for makmg acid fixing and clearing 
baths, and as a preservative m emulsions. 

CITRO-CHLORIDE PAPERS 

Aiiotdier name for geiatmo- chloride printing- 
out papers {which see). 

CLAMP (Fr., Ctampon, Agrafe. Ger., Klampe) 

There are several kinds of clamps used in 
photography The lantern - slide clamp is in- 
tended for holding the shde and cover glass firmly 
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together while binding. The etcher’s clamp is 
used w’^heu etching copper plates face dowm wards 
in the feme perchloride bath ; it is made of oak 
thickly varnished. Various Idnds of clamps are 
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employed in chemical operations^ for supporting 
burette, tesUtubes, retorts, etc. Fretwork 
damps (sss illustration) are cheap and are often 
usefiid to secinre photographic apparatus in 
unusual situabons, to support backgrounds, or 
to improvise temporary accessories. Clips (which 
set) are occasionally wrongly referred to as 
damps. 

CLARIFYING 

A term applied usually to the mechamcal 
dearing of a solubon by allowing a precipitate 
to settle or by causing more rapid precipitation 
by the addition of some inert substaince to carry 
down a preapitate which does not easily sub- 
side. It is occasionally used to obtain clear 
solubous of varmshes, when an inert powder 
like pumice or chalk is added. 

7 n process wotk, the fish-glue that is used must 
undergo a process of clarifj’ing, and “ clarified 
fish-glue " Is obtainable as a commercial pro- 
duct. Formerly, process workers had to clarify 
the glue themselves, and some still prefer to do 
so. It is done by adding an equal quantity of 
albumen and heating the glue to boiliug -point, 
stirring well the whole time, and boiling for one 
minute. The albumen coagulates and holds the 
suspended matter, which can then be filtered 
out. 

CLAUDE LORRAINE GLASS 

A convex mirror of black glass, commonly 
known as a “ Lorraine mirror," or “ Claude glass." 
It was used by Claude Lorraine, the famous French 
painter, nearly three centuries ago as a means 
of reduemg the view and at the same bme 
modifying the colours Used m photography, it 
is of service m showing how a view wnll look 
when reduced and, to a certain extent, when 
reproduced m monochrome. Used m cloud 
photography, it facilitates the obtaining of the 
necessary contrast between the clouds and the 
blue sky, owniig to the fact that the black glass 
does not reflect the whole of the ultra-violet 
light. A convex glass, silvered but not black- 
ened, is used on tie reading desk by lecturers 
to reflect the lantern pictures shown on the 
screen, and to reproduce them in miniature for 
personal reference while speaking. 

CLAUDET. ANTOINE JEAN FRANCOIS 

Bom in France, 1796, died m London, 1867. 
One of the earliest workers and improvers of 
the Daguerreotype process in England, and one 
of the last to use it professionally. In 1840 
there were only two photographic establish- 
ments in London, those of Beard and Claude t, 
Claudet was also a partner in the firm of Gaudet 
and Houghton (1834). In addition to improving 
the Da^erreotype process by the employment 
of chlorine vapour to increase the sensitiveness, 
he, m 1 844, took out a patent for the use of red 
light in the dark-room. One month before his 
death his studio in Regent Street was burned 
down, and all his valuable daguerreotypes, pic- 
tures, and papers destroyed. 

CLAVBOARD 

A cardboard thickly coated with a chalky 
enamel and used by artists for drawing upon. 
The chalk surface permits of high lights to be 


scraped out and white lines to be cut through 
the blocks. This board may be sensitised with 
silver mtrate for printing under a negative so 
as to form a basis for drawing on. The surface 
IS first prepared with arrowroot and ammonium 
chlonde m the usual way adopted for sensitising 
plain papers. 

CLEANING BOTTLES 

The methods employed for cleaning bottles 
will depend upon what the bottles have contained. 
The simple and old-fashioned method of half- 
fiihng the bottle with water and adding sand, 
aaders, or shot may serve in some cases, as 
may the use of a bttle vinegar and broken-up 
egg-shell. Generally, however, the best bottle- 
cleamng solution is one made in the proportion 
of from 2 oz. to 4 oz of hydrochloric acid to 
one pint of water. This mixture is allowed to 
remain for a time in the bottle, shaken frequently, 
poured into another one, and the bottle rinsed 
well with dean winter. Bottles that have contained 
oil should be rinsed first with a strong solution of 
household washing soda, caustic soda or potash, 
or liquor animoniae, and finally wath weak hydro- 
chloric aad. Commercial benzole may also be 
used for greasy bottles, followed by a strong 
solution of washing soda, finally rinsing wnth 
plenty of water. 

Bottles which have been used for varnish may 
be cleaned by rinsing with liquor ammomse 
I part, methylated spirit 10 parts, and finally 
with weak ammonia and w’^atcr. It is better 
to use liquid than mechanical deaners (sand, 
shot, etc ), winch are apt to roughen the msidcs 
of the bottles, such roughness causing them to 
become dirty and unsightly very quickly. 
BotUes used for gold toning solutions quickly 
become dirty owing to the gold depositing itself 
upon the inside of the botUe ; if the deposit is 
not removed the gold m fresh vilutions will be 
attracted by it, to the detriment of the solu- 
tions. Weak hydrodilonc aad should be used 
as a deaner for such l)oltles, and if this fails 
aqua rtgta should be used. 

CLEANING DAGUERREOTYPES {Set 

“ Daguerreotypes, Cleaning and Restoring.**) 

CLEANING DISHES 

Dishes used for " hypo '* should not be put to 
other photographic purposes, even after dean- 
ing, as any print treated therein is hable to be 
stained. Dishes used for developing and toning 
soon become dirty, particularly when the de- 
vdoper oxidises quickly, as pyro, for example. 
All dishes require to be cleaned at intervals, out 
those made of porcelain appear to require the 
most deaning. There are two kmds of stains, 
those which appear on the surface of the glaze, 
and those which find their way under the glaze 
into the very substance of the dish, from which 
it is almost impossible to remove them. A 
solution of hydrochloric acid will remove most 
surface stains without damaging the dish, the 
method being to pour water mto the dish and 
add hydrochloric acid until the solution is strong 
enough ; commercial spirit of salt will do equally 
well and is cheaper. An old tooth-brush, or 
a rag tied to a stick, may be used for the comers, 
it not being advisable to use the fingers. Fresh 
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ataias will not require to be rubbed. For obsti- 
nate stains, mix together 8 oz. of peail-ash, 40Z 
of quicklime, and i pint of water, stir up and 
place in the stained dishes ; allow to remain for 
one hour, poux out, rinse with very dilute hydro- 
chloric acid m order to destroy the last traces 
of the pearl-ash and lime, and finally wash well. 
However, spirit of salt is more generally used, 
and it makes dishes chemically clean enough, 
even if it does not entirely eliminate the stains. 

To remove slight stains from fragile dishes, 
rub damp salt on them with a piece of flannel, 
or rinse with very dilute hydrochloric acid and 
then rub with salt. 

CLEANING LENSES 

It is easy to damage a lens by improper 
cleaning, optical glass being generally much 
softer than other kinds. Apart from actual 
scratches the surface is liable to become dulled, 
a condition that affects the “ rapidity ” The 
necessity for frequent clcamng is obviated by 
fitting all lenses with caps to both front and 
back combinations, or by keepmg them m air- 
tight cases. When a lens requires cleaning it 
should first be dusted with a camel-hair brush or 
tuft of cotton-wool, and then carefully wiped 
with a very soft silk or linen handkerchief, or 
with a soft wash-leather. If the surface still 
appears cloudy, a single drop of pure alcohol 
should be put on each of the surfaces, which should 
be carefully wiped until quite dry. The spint 
must not be allowed to run between the lens 
and its brass cell, and care must be taken not 
to remove the dead black coating from the lens 
cell. The edges of the lens in contact with the 
cell are best cleaned with the pointed end of a 
bit of soft wood over winch the rag is stretched 
Dr. Miethe recommends the use of pith, such 
as that of the rush or elder, for tins purpose. 
A lens that has become scratched or dulled 
should be sent to the maker to be rcpolishcd. 
The greatest mistake an amateur can make is 
to attempt to repohsh a lens w’lth rouge, putty- 
powder, etc. ; even the maker cannot repohsh 
a badly scratched lens so that it will work quite 
as well as when it w'as new, therefore the result 
of unskilled work can easily be anticipated A 
lens should not be w^etted if it can be avoided, 
and in the case of condensation of steam or dew 
upon the surfaces, the moisture should be re- 
moved as quickly as pobsihle. 

CLEANING NEGATIVES 

The films of negatives are best cleaned when 
wet. Usually they are merely wiped over with 
a piece of wet cotton- wool , but to remove a 
dirty or messy appearance from a dry negative 
use cotton-wool soaked m methylated spirit, 
rubbing very hghtly to avoid reducing the den- 
sity. The metal-polish reducer {ses “ Basket t's 
Reduoer’') may also be used for cleaning the 
dried film, but must be used very gently. 

It is generally the glass side, not ^e film 
side, of a negative that requires cleaning. In 
the process of manufacture some stray emulsion 
may get on the glass side, which, if allowed to 
remain, would show in the prmt. Emulsion 
streaks arc best removed when wet by rubbing 
with damp table salt ; but the same method 
answers when the negatives are dry. 


To clean off the films from “ waster ” nega- 
tives that have been varnished, soak them in 
a hot solution of soda or potash, and then mb 
with a stiff .scrubbing-brush, finally rinsing ; if 
potash is used, do not let it touch the fingers. 
Soaking m water contaimng a little nitric acid 
answers for unvarnished negatives, scrubbing 
or scraping afterwards if necessary. The follow- 
ing solution IS also recommended for removing 
imvarnished films : Citric acid i oz , hydro- 
chloru acid 2^ oz , w ater 20 oz. Soak in this 
for an hour or tw’o, scrub, and finally rinse. 

An excellent cleaning and polishing mixture 
for glass consists of the following : — 

Ram or soft water . . . i oz. 

Powdered pumice-stone . . i ,, 

UTnting or prepared chalk . ,, 

Liquor ammomse . . . ^ 

Apply with a piece of chamois leather or flannel, 
and polish wMth a clean rag or soft paper. 

CLEARING SOLUTIONS 

Used for removing development stains from 
negatives or prints When the staimng is due 
to insufficient sodium sulphite in the developer 
the following formula is recommended : — 

Alum . . . I oz. 55 g. 

Hydrochloric acid . ^ 12 ccs. 

Water . . . 20 ,, 1,000 ,, 

The plate should be well rinsed from the 
developer, immersed m this clearmg solution 
for two or three minutes, and then washed for 
fifteen minutes and fixed as usual. The use of 
an aad fixing bath renders a clearing solution 
unnecessary. For clearing development fog, or 
chemical fog, or staining caused by the plates 
or paper being stale, a solution of thiocarbamide 
IS the best to employ {See under the heading 
of Fogged Negatives, Treatment of.'* Lantern 
slides are treated as described under their own 
heading ) 

In process work, clearing solutions are used 
to remove any deposit of silver from between 
the doH of half-tone negatives, and also to 
sharpen up the dots This process is called 
“ cutting " For dry plates, ierricyamde and 
“hypo” (Farmer’s reducer, which see) is used, 
and for wet plates, iodine and cyanide. 

CLERK-MAXWELL. JAMES 

Bom at Edinburgh, 1831 ; died at Cambridge, 
1879. First Professor of Experimental Physics 
at Cambridge (elected 1871). He made re- 
searches into the composition and vision of 
colour, the kinetic theory of gases, electricity, 
etc., and was associated with the early exoeri- 
ments in colour photography, with regara to 
w^hich he made, about 1861, many suggestions. 

CLlCHfe 

The French term, now anglicised, applied to 
electrotypes, stereotypes, and process blocks. 
Also used sometimes to mdicate negatives and 
positives. {Ses also “ Block.”) 

CLIPS (Fr., Pinces ; Ger., Klammern) 

Spring chps of various kinds are used for 
hanging up wet prints or films. The American 
wood chp A is usaul for many purposes ; clothes 
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•• pegs ** of practically identical shape are obtain- 
aWe at a very cheap rate. Meted clips B are 
obtainable in variety. Such clips are espeaally 
useful for suspending sensitised carbon tissue 
or photo-lithographic paper for drying. Split 



A. Wooden Clip B. Metal Clip 

corks with rubber bands make good dips for 
some purposes {-iee an illustration referred to 
under the heading “Film Manipulation”) Nega- 
tive clips, or plate-holders, are used for holding 
and bfting negatives during development, wash- 
ing, etc., to avoid touching them with the 
fingers. Film-dcvelopmg chps are intended for 
holding the ends of roll-films when developed 
in the length. 

CLIP COPYBOARD 

A board used in process work for holding the 
ongmal for copymg ; it is provided with spring 
clips mstead of with pins In one type the 
chps slide in grooves, whilst m another they 
are inserted in holes, and large dips to hold 
books and small dips to hold paper or card- 
board are provided, 

CLOCK, DARK-ROOM (Fr., Horlo^e de 
labor atoire ; Ger., Dunkelzxmmer Uhr) 

A dock specially made to faahtate the timing 
of photographic operations. The Watkins dark- 
room dock, a former pattern of which was 
knowm as the eikronometer, is primarily designed 
for factonal development. It has two hands, 
one completmg a revolution in one minute, 
while the other takes ten minutes. A stop 
motion permits both hands to be started from 
zero as the developer is poured on the plate, and 
fin outside indicator marks the completed time. 
The Welbome Piper stop dock is for factorial de- 
vdopment, and for timmg numerous other mam- 
pulations, in addition to which it has various 
novel and useful movements. 

CLOTH, BOLTING {See “Bolting Cloth.”) 

CLOTH, FOCUSING (See “ Focusing Cloth.”) 

CLOUD NEGATIVES 

Clouds that are to be added to landscapes must 
be taken under similar conditions to those of 
the landscapes for which they are required. A 
large common or open space should be selected 
for photographmg, so that a low horizon line 
may be mduded on the plate. And this low 


horizon line should be as unbroken as possible. 
The formation of douds near the horizon is 
difierent from that at higher altitudes, and it 
is therefore necessary that douds near the 
horizon should be mduded on the piste so that 
they may appear correct if the formation of 
the landscape picture necessitates showing 
sky near the horizon Clouds taken right 
opposite the sun, or directly towards it, are 
quite useless for adding to the large majority 
of landscape pictures, as most landscapes are 
taken with an obhque front lighting Clouds 
should therefore be photographed with a similar 
lighting If the sun should be in the south at 
the time of photographmg douds, those about 
the north-west and north-east will be the most 
useful. As opportunities offer, doud negatives 
should be taken with different lightmg, and of 
varied character , bnlhant piled-up masses, ram 
douds, broken-up skies, quiet, calm, summer 
effects, etc , so that a suitable negative can be 
be selected when it becomes necessary to add 
clouds to a cloudless landscape It is necessary 
to study the arrangement or grouping of the 
douds on the plate so as to gel the principal 
point of light, or the prmcipal feature m the 
grouping, towards one side of the plate. The 
grouping must be such that it can be utilised m 
assisting the formation or composition of a pic- 
ture whenever practicable. The principal doud 
masses should form an angular line across the 
plate. The exposure for doud negatives must 
be very short, ranging from one-sixtieth of a 
second for very light douds, up to one-fortieth 
for heavy masses, using a rapid plate (200 H. 
and D.), and lens aperture //16 at mid-day m late 
spring or early summer. Development may be 
normal. A\ itii such short exposures the nega- 
tive will be thin, and smtable m every way for 
printing into landscapes. 

CLOUD SHUTTER (See “Foreground 
Shutter.”) 

CLOUDS, PRINTING IN 

The landscape or marine picture should be 
printed first and the clouds added subsequently. 
No attempt should ever be made to block out 
the sky on the laiid.scape negative, even if it 
should pnnt to a pale grey tone Painting out 
a sky leaves the outlines of the distance hard 
and crude, instead of delicate and soft, as they 
invariably appear in a landscape print, even if 
sharply defined throughout It is no disad- 
vantage to print a sky over a pale tone of grey ; 
the clouds are softened in their contrasts, and 
frequently harmonise better with the tone of the 
landscape. At times, the grey tone of a sky 
may be a disadvantage when it is desired to 
add a sky that should be as brilliant as possible 
for a speaal effect. In that case the sky may be 
kept white by shielding. A card is roughly cut 
to the shape of the ouU^e of the landscape, and 
supported over the sky part of the picture during 
printing, the edge of the card being directly over 
the outline of the landscape. This plan allows 
the landscape to print fully, but the sky will be 
vignetted on from its full printmg, where it joins 
the landscape, to a pure white for the greater part 
of Its area. The suddenness or the gradual 
nature of this vignetting will be determined by 
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the distance of the card from the surface of the 
negative. When the landscape print is obtained, 
a mask is also required, to be used to shield it 
from the action of the light while the clouds are 
printed. The most satisfactory method of 
obtaining this mask is to take a rough silver 





A and B. Landscape Negative and Mask 


pnnt of the landscape, and cut it carefully to 
the outline of the subject. Any small dark 
objects, such as a church spire, the branches 
and twigs of a leafless tree, may be disregarded 
in cutting this mask, as the clouds may be printed 
over them. But the mask must be cut so as to 
shield any light object, excepting in special 
eases which must be determined on their merits. 
The landscape and mask are shown at A and B, 
iiie landscape print must be placed m position 
behind the cloud negative, care being taken that 
the horizon of one is near the horizon of the other, 
so as to ensure that the cloud forms are in correct 
relation to the landscape. The clouds must be 
printed in a frame one or two sizes larger than 
the landscape, the frame being provided with a 
sheet of plain glass so that the smaller negative 
can be prmtecl without difficulty The large 
frame allo\vs space for arranging the landscape 
print in the c'orrect position on the cloud negative 
irrespective of the extent to which it may project 
in any direction 

If a large number of prints are required from 
one negative, the most satisfactory manner of 
using the mask is to attach it permanently to a 
piece of glass the same size as the pniit If only 
a few are wanted, the mask may be wetted 
sufiiciently to render it qiute limp ; it will cling 
to the gbiss thoroughly satisfactorily, without 
risk of movement, w^hile tlic sky is printed. In 
either case, the mask is adjusted 111 position on 
the outside of the plain glass m the printing 
frame when everything is ready for printing the 
cJouds. The frame should be 111 a horizontal 
position. 

The mask should be carefully adjusted so that 
it overlaps the landscape very slightly, about 
one-sixteentb of an inch, or less in small work 



C and D. Diagrams Showing How Carbon and 
Bromide Prints are Marked for Masking 

The fact that there are two thicknesses of glass 
between the mask and the print — the plain glass 
of the frame and the sky negative— wiU cause 
the mask to print with a soft or vignetted outline, 
and this slight overlapping is to compensate for 
the manner in which the light diffuses under the 
8 


mask, and it prevents the print from showing 
any hard junction. In addition, a card should 
be supported over the landscape portion, as 
shown at E, while the clouds are being 
printed ; this card should project over the sky 
ta a small extent to soften off the depth of 
printing near the horizon. The extent and 
nature of this softemng will be determined by 
the extent to which the card projects beyond 
the landscape and its height above the surface 
of the negative. The edge of the card may be 
either straight or cut approximately to the out- 
line of the landscape, according to the subject 
This vignetting off towards the horizon becomes 
absolutely necessary when a grey sky has been 
vignetted into a plain white, as described 
earlier. 

All preliminary work in cloud printing should 
be on silver printing-out paper. Working by 
daylight in a process that gives a very strong 
image enables the work to be followed easily. 
The mask can be adjusted to the correct position 
without any difficulty, and any error in adjust- 
ment or in arranging the card shield can be .seen 
at almost the beginning of printing, and rectified 
immediately. The experience gained by print- 
ing clouds in silver will enable any photographer 
to place the masks and shields correctly without 
difficulty when adding clouds to pi ati notype 
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carbon, or bromide prints, though m these pro- 
cesses there is no strong image to act as a gmde. 

The method of working m platmotype and 
carbon, inasmuch as they are daylight processes, 
will be similar to that described for silver pniit- 
ing, but there is no image that can be seen 
sufficiently well through the cloud negative to 
assist in correctly placing the mask. In plat- 
motype, the image is an assistance, but it cannot 
be utihsed in the same manner as in silver. 
WTien the landscape print is taken from the frame, 
a small pencil mark is made at each end of the 
prmt, at the exact point to which the mask 
has been cut , and about an eighth of an inch 
above each, mark, a second one is made to serve 
as a guide in placing the mask. These pencil 
marks are shown at E E. When the landscape 
is bemg arranged under the cloud negative, 
these pencil marks are of great assistance in 
securing the correct position. But their great 
value consists in the manner in which they 
enable the correct placing of the mask to be 
determined. They are plainly visible through 
the cloud negative, and the mask can be fitted 
to them as easily as to the strong image of a 
silver print. It is self-evident that if the mask 
IS in the correct position at the two margins it 
must be m the correct position throughout its 
length. The exposure should be timed by 
means of an actinonicter. 

In carbon prints there is no image whatever 
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to serve as a guide for marginal marks, and their 
osition must be determined differently. A 
ttle water-colour is required — white or light 
yellow — and a fine brush. When the print is in 
the frame, either before or after the exposure, 
one-half of the back of the frame is opened, and 
a fine mark is made on the margin of the negative 
at the spot corresponding with the mask. That 
half of the back of the frame is at once closed 
again so as to press the tissue on to the negative, 
and the moist colour will set off on to the margin 
of the print. While this half remains closed, the 
other half is opened and a similar mark made on 
the margm of the negative at the correct position 
for the mask. The precaubon should be taken 
of opening each half separately a second time to 
ascertain that the colour has been transferred 
to the face of the tissue , and, before rejnovmg 
the print, a mark should be made 011 the back 
to indicate which is the top. The exposed tissue 
should then be removed from the frame, the 
marks strengthened, and a second mark made 
just above each to correspond with the pencil 
marks in plaUnotype. With these marks the 
correct placing of the mask is easy, and this and 
the printing will be the same as described for 
platinotype. The appearance of the carbon 
print is shown at C, the white brush marks F F 
corresponding to E E in diagram A 

In bromide printing, the method of working 
is the same as in carbon, but a dark colour must 
be used for the brush marks, black or dark-brown. 
Diagram D illustrates a bromide print to be used 
with the mask B, the brush marks being indicated 
at GG. In bromide pnnting, the card shield 
must be kept moving during the cxp(;siue, to 
prevent a sharp line from appearing 

In enlarging by means of a lantern, pencil 
marks can be made on the enlargement, the 
image thrown by the lens forming the guide. 
The card shield may be held m any convenient 
position between the lens and the enlarging 
easel so as to shield the landscape, and it must 
be kept in motion throughout the exposure of 
the cloud negative. 

COAL-TAR COLOURS {See “Anihne, or 
Coal-tar, Colours.") 

COATING 

It will be found somewhat easy with a little 
practice to coat plates if the operation is prac- 
tised first in daylight or gaslight, and for this 
purpose it is advisable to start with whole 
plates, assuming that one wishes subsequently 
to obtain quarter plates. A pneumatic holder 
{which see) should be obtained, and the sheets 
of glass thoroughly cleaned and stacked, with 
the surfaces to be coated away from the operator. 
The emulsion should be at a temperature of 
95® F. (35® C.) m summer and 98® F. {36-6° C ) 
in winter ; and if the room is cold the glass 
itself should be warmed. The pneumatic holder 
is taken in the left hand, the bulb well squeezed, 
and the lip of the holder just wetted and then 
pressed on to the back of a sheet of glass m the 
centre and the pressure relaxed. The suction 
— really the pressure of the atmosphere on the 
surface of the glass — holds it firmly against 
the holder, wherein there is a partial vacuum. 
The glass should then be held horizontally, and 


the emulsion poured on to the middle, prefer- 
ably from an earthenware teapot which has a 
spout that starts from near the base, as this 
avoids the air bubbles which rise to the top of 
the emulsion. Faihng a teapot, the ordinary 
invahd’s feeding cup would be a good sub- 
stitute. 

The pool of emulsion should be poured on 
to the centre of the plate, and, as soon as it 
covers about half the area, the plate should be 
tilted so as to cause the emulsion to run to the 
top right-hand comer, then to the top left-hand 
comer, then to the bottom left-hand corner, 
and finally to the bottom right-hand corner, 
and the excess drained off here. This must be 
done slowly, otherwise the emulsion will run 
over the edges . and it is advisable to practise 
over a good-sized dish so as to catch any spillings. 
As soon as coated, the plate should be slid on 
to a sheet of plate glass accurately levelled, and 
allowed to set. 

The coating of paper is not so easy, but it 
may be done by pouring the emulsion into a 
dish, tilting this, and drawing the paper over 
the top of the emulsion. At least a yard of 
paper can be coated in this way, and with care 
but few bubbles w’lll arise. But by far the 
simplest plan is to use one of the film develop- 
ing dishes provided with a roller. Having the 
paper cut m long lengths, pass one end round 



Tilted Dish of Emulsion for Coatmg Paper 

the roller, and, keeping it tightly strained against 
the latter, pour in enough emulsion to cover a 
little less than half the diameter of the roller. 
Then the paper can be drawn through the emul- 
sion and straight up, and enough will chug to it 
to give good results. Naturally, the emulsion 
must be kept hot. 

Commercially, of course, special machinery is 
used both for plates and papers, and m the 
former case the cleaned glasses arc fed on to 
the bed of the machine and coated wuth emulsion 
by various devices. Thence the glasses pass 
through an ice tunnel, which thoroughly sets the 
emulsion, and at the other end of the machine, 
w'hich may be 30 ft to 40 ft. from the coatmg 
end, they are stacked m racks by hand and 
thence conveyed to the drying-roorn. 

The commercial paper- coating machinery is 
usually arranged so that the paper, which is in 
long reels, passes round a roller through the 
emulsion. The coating is chilled either by a 
cold roller or by cold air ; the paper then 
passes on, is formed into loops or festoons, 
and traverses the drying-room, being again 
reeled at the other end. 

In process work, coating is an important 
operation. For collotype, the gelatine coatmg 
IS applied by levelling the glass plate and pour- 
ing on a measured quantity of solution, guiding 
it to the edges by means of a catgut bow or a 
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glass rod. For coating zinc or copper a whirler 
{which see) is invariably used, the coating being 
evenly spread by centrifugal force, while the sur- 
plus IS thrown off. In the case of very volatile 
mediums, such as bitumen, it is sometimes the 
practice to coat by pouring on the solution with 
a sweep of the bottle along the top edge of the 
plate, taking care to incline the plate so as to 
allow the solution to run down and the surplus 
to run off. 

COAXIAL 

Having a common axis. Thus the positive 
and negative elements of a telephoto len.s or the 
eyepiece and object glasses ol a telescope or 
microscope are said to be co-axial. 

COBALT BLUE (Pr., Bleu de cohalt; Ger., 

Kohaltblau) 

A compound of alumina and oxide of cobalt 
used m painting , of slight photographic interest. 

COBALT CHLORIDE (Fr., Chlorurc de cohalt ; 

Gcr , Kobaltchlorid) 

Synonym, cobaltous chloride CoCl, 6 H| 0 . 
Molecular weight, 238. Solubilities, soluble m 
water and alcohol. Ruby red crystals, obtained 
by dissolving cobalt carbonate in hydrochloric 
acid and evaporating The addition of small 
quantities of cobalt chloride to priuting-out 
emulsions produces greater contrast. 

COBALT SALTS, PRINTING WITH 

Cobalt belongs to the same group of metals 
as iron and manganese, and, like these, many of 
Its salts are sensitive to light. Although no 
practical process has so far been founded on 
this fact, it is as well to record briefly the 
researches of A and Iv, Lumidrc on the subject. 
The most promising salt is obtained by dis- 
solving cobaltic oxide, CoaO,, to saturation in 
oxalic acid solution, or by precipitating cobaltic 
oxyhydrate from a cobaltous salt solution by 
means of sodium peroxide and dissolving the 
precipitate, after careful washing, to saturation in 
oxalic acid solution, the cobaltic salt being kept 
all the time m exce.ss. This operation must be 
performed 111 the cold, and takes some hours. A 
green solution is obtained which can be used 
to sensitise gelatinised paper, and, after drying, 
on exposure to light under an ordinary negative, 
a pale rose-coloured image of a cobaltous salt is 
obtained. The action is extremely rapid, taking 
but a fraction of the time necessary to print 
under similar conditions witli a silver salt. The 
print, when ready, should next he immersed m a 
5 per cent, solution of potassium fern cyanide 
and wavShed. The image thus obtained is a pale 
rose colour and not very intense, consisting of 
cobalt ferrocyanide. This may be toned with an 
alkaline sulphide, which produces dark brown 
cobalt sulphide. By treatment with an iron salt, 
a blue image is obtained ; a nickel salt gives a 
red image." Attempts to develop the cobaltous 
image with organic compounds {see “ Manganese, 
Printing with") were not satisfactory, in all 
cases it being found much more difficult, and 
the only substances proved to be of any value 
were haematoxyline, which gave a violet blue 
image that was changed to reddish by hydro- 
chloric acid, and benzidine, toluidme, and their 
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hydrochlorate salts. These produced on the 
places not affected by light, so that they w^ould 
give a negative print from a negative, an intense 
blue image, which was turned brown by ammonia 
and pale yellow by hydrochloric acid. 

Further researches with the citrate, st annate, 
nitrite, tartrate, gallate, and sulphocyanide of 
cobalt have been made, but the results were still 
less promising. 

COBALT-LEAD TONING 

A process for toning bromide and gaslight 
prints to a green colour, introduced by MM. 
Lumiere and Seyewetz in 1905. Two solutions 
are required : — 

A. Potassium fem- 

cyanide . .144 65 g. 

Lead nitrate 9(') ,, 44 ,, 

Water . . 5 oz. 1,000 ccs. 

B. Cobalt chloride . g. 

Hydrochloric acid ,, 33 ^ »> 

Water . . 5 ,, 1,000 ccs. 

For vigorous greens fully developed prints 
must be used. The print fs placed m A until 
bleached, is next washed very thoroughly, and 
then immersed in bath B. The image on the 
finished print is made up of lead, silver, iron, and 
cobalt m the form of a ferrocyanide and of the 
chlorides of silver and lead. If the toning action 
IS prolonged, the cobalt will completely replace 
the silver and lead. 

COCKLING OF PRINTS 

Photographs mounted in a wet state upon thin 
cardboard, or upon the leaves of an album, 
invariably cockle or curl when dry, whereas 
prints mounted surfacc-dry do not cockle so 
badly. The defect is due to uneven expansion 
caused by the wet mountant, and can be made 
worse by unskilful manipulation. Careful selec- 
tion of the mountant minimises the trouble, and 
the following formula is as good as any in this 
respect : — 

White dextrine . . 3 ^k^ grs. 82 g. 

Powdered alum . . 16 ,, 3 ’^ »» 

Sugar .... 60 ,, 13-6 ,, 

Hot water . . . i oz 100 ccs. 

This, when thoroughly mixed, should form a 
thick cream, which should he allowed to stand 
a day before use. Take the trimmed dry print 
and lay it face downwards on a sheet of glass, 
and \vith a fairly stiff brush apply the smallest 
possible quantity of mountant to the back of 
the print, distributing evenly and quickly ; 
before the mountant has had tunc to soak 
through, place the print upon the mount and 
squeegee or rub down. Place two or three 
thicknesses of fluffless blotting-paper over the 
picture and mount, and put into a copying press 
and screw down hard, or put under heavy pres- 
sure for several hours. When dry, there should 
be little or no cockling. 

Another plan is to brush the back of the dry 
print over with a strong solution of gelatine or 
soft glue, and to damp slightly the mount before 
placing the print m position, drying under 
pressure. 

The theory of the subject is to prevent 
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expansion of the print before pressing it in 
contact with the mount ; or, if this expansion 
is unavoidable, to expand the mount, as in the 
preceding paragraph, and let mount and print 
•contract together. Another point is to use a 
thoroughly even mountant, because should one 
part of the print get wetter than another, cocklipg 
IS almost sure to occur. 

Photographers may learn something from the 
draughtsman’s method of stretching drawing 
paper, and even if it is dangerous to mount 
pnnts in this way, they can adopt it when pasting 
brown paper on the backs of photograph frames. 
The draughtsman slightly damps the back of 
the paper, thus evenly expanding it all over, 
touches the margin all round with paste, and 

lays ” the paper on the board, thoroughly 
^pressing the margin into contact. The paper 
'Contracts in drying and becomes as tight as a 
•drum-head. 

CODDINGTON LENS 

A bicouvex spherical 1 ms with a deep groove 
filled with an opaque substnnee running round 
the centre. The groove act.s as a diaphragm. 
This lens is used as a hand magnifier, and gives 
a large, bright field, but its working distance is 
short. 

COERULINE S (Fr and Ger , Coertiline S) 

Sjmonyms, ccerulein, coerulean. A compound 
of alizarine blue and sodium bisulphite, which 
has been occasionally used for colour-sensitising 
plates. 

COFFEE PROCESS 

A mixture of coffee, advocated by Colonel 
Baratti, used as a preservative in the early days 
of the dry collodion plate. About 18^5 there 
were numerous announcements of new pre- 
servatives wherewith the sensitive surface of 
collodion plates could be covered, so as to enable 
them to be dried and kept ready for use Among 
the many substances recommended and widely 
rased were beer, tea, treacle, gum arable, brown 
sugar, white sugar, raspberry vinegar, wort, 
mit, and tobacco. 

•COINS AND MEDALS, PHOTOGRAPHING 

The difficulty presented by subjects of tins 
♦character is solely due to the low relief of the 
image and the consequent absence of contrast 
in light and shade. This difficulty may be 
•entirely overcome by suitable lighting. The 
coin or medal should be placed so that it receives 
a strong light from one side, the direction of 
the light being parallel with the face of the coin 
and striking the edge stiongly. There may be 
a little diffused light in front, but as large a 
proportion as possible should be across the face, 
just skimming the surface. However slight the 
relief, it will he shown by strongly marked lights 
and shadows if this method of lighting is adopted, 
and the production of a successful negative will 
present no difficulty. The exposure must be 
short. 

COINS AS WEIGHTS 

English silver coinage is minted exactly by 
weight in proportion to its value — namely, 
43^^” every five shillings ; thus a new 


threepenny-piece weighs 21*8 grs., a sixpence 
43*6 grs., and so on, the sixpence and three- 
penny piece being ^most exactly one-tenth 
and one-twentieth respectively of the avoir- 
dupois ounce. The list gives the approximate 
avoirdupois weights obtainable by the use of 
coins just slightly worn : — 

20 grs 

40 „ 

45 

61 ,, 

88 

*23 ,, 

* 4 .'; •• 

*75 M 
218 „ 

i oz 

I lb. 


. = one threepenny-piece. 

= one sixpence. 

= one farthing. 

= half-sovereign, 
one halfpenny. 

— one sovereign. 

™ one penny. 

— one florin, 
half-crown. 

= one halfpenny and one threepenny 
piece. 

s= florin and sixpence. 

= three pennies, or five halfpennies. 
= forty-eight pennies. 


The United States five cent nickel coin is 
exactly 5 g. (77 grs.) in weight and 2 centimetres 
m diameter. The English halfpenny-piece is 
exactly i m. in diameter and weighs, when 
new, exactly one-fifth of an ounce ; the penny 
IS of less convenient 'weight — one third of an 
ounce. No halfpenny-piece is is.sued that \s more 
than *2 per cent, wrong in weight, one-fifth of 
I per cent being what is known as the legal 
“ remedy ” in weight, and this does not amount 
to I gr per ounce. 

French coins are particularly suitable as 
metric weights, namely 


25 

10 

5 

10 

5 


g =5 francs (silver) 


---- i „ 

10 centimes (bronze) 

= 5 n 

== 2 „ „ 

« I „ M 


COLAS^S PROCESS 

A ferro-gallic printing process perfected by 
Colas, a German. It is described under the 
heading “ Ferro-gallic Process " 

COLD BATH PROCESS {See “ Platmotype.”) 


COLD, EFFECT OF 

The action of photographic chemicals is seri- 
ously retarded by cold, as explained under the 
heading ‘ ‘ Temperatures. ’ ’ 

COLD EMULSION (See Emulsion.") 

COLLIMATING LENS (Fr , Colhmateur : Ger.. 

Kolltmatorlinse, Kolhmator) 

An achromatic biconvex lens placed in a 
tube at its principal focal distance from a narrow 
slit or small aperture. A collimator is UvSed in 
lens - testing apparatus to produce a parallel 
beam of light, and in conjunction with the 
spectroscope. Another form of collimator is a 
small fixed telescope having cros.s-wires at its 
focus ; this is employed for adjusting the optical 
axis, or line of sight, in astronomical iustm- 
ments. 
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COLLINEAR LENS 

An ana.stigmat lens introduced in 1804 by 
VoigUander, and made in intensities varying 



Collinear Lens 


from //4- 5 to //I2*5. The illustration shov/s the 
construction of the original type. 

COLLOCHROME 

Coloured collotype printing. 

COLLODIO-ALBUMEN PROCESS 

An obsolete process, which gave most beautiful 
transparencies. A plate is first coated with 
l)n)ino-iodide collodion, then sensitised in a silver 
bath and washed to remove excess of silver 
nitrate. Next it is coated with a mixture of 
albumen, bromide, and iodide of potassium, 
which destroys the sensitiveness of the plate 
so that it can be dried m daylight. A^en 
required for use, the plate is rcscnsitised with 
silver nitrate and thoroughly washed and dried. 
A gallic acid and silver nitrate developer is 
generally used. (For working details see “Albu- 
men Process/* sub-heading “ Positives.") 

COLLODIO - BROMIDE {See “ Collodion 
Emulsion."; 

COLLODIO - BROMO - CHLORIDE EMUL- 
SION {See “ Collodion Emulsion ") 

COLLODIO-CHLORIDE 

An emulsion of silver chloride suspended 
in collodion Generally used for printing- out 
papers. {See also ‘‘ Collodion Emulsion ") 

COLLODIO-GELATINE (Fr. and Gcr , CoUo- 
dto-^elatine) 

H. W. Vogel suggested that dry gelatino- 
broinide emulsion should be dissolved m glaaal 
acetic acid and alcohol, and mixed with a solu- 
tion of pyroxyline m similar solvents, with the 
object of combining the advantages of the two 
processes. The process has found no practical 


use, as the sensitiveness is 

very 

low. 

Ilusnik 

gave the following fonnula 

— 



Dry gelalino-bromide 




emulsion . 

I oz 

30 

g- 

Glacial acetic acid 


30 

CCS. 

Alcohol 

1 n 

30 


Dissolve, and add — 




Pyroxyline . 

2 OZ. 

60 

g- 

dissolved in — 




Glacial acetic acid 

I OZ. 

30 

CCS 


Alcohol . . .800 mins. 50 „ 

COLLODION (Ft., Collodion; GQi.y Kollodtum) 
A solution of pyroxyline in a mixture of equal 
quantities of alcohol and ether ; it should be 
kept in a well-stoppered bottle. It is a colour- 


less, syrupy liquid, being more or less fluid 
according to the quantity and nature of the 
pyroxlme u.sed. It will keep indefinitely if made 
with a good pyroxyline ; the pyroxyline should 
be first well saturated with the ether and then 
the alcohol added, and, on shaking, the cotton 
should completely dissolve. The solution should 
now be set aside in the dark and allowed to 
stand two or three days to allow any mechanical 
impurities to settle, this being preferable to 
filtration, as in this process some of the solvents 
are lost. The ether used may be the so-called 
methylated ether, and should have a specific 
gravity of 720 ; the alcohol may be the indus- 
trial methylated spirit, but it is preferable to 
use the pure alcohol , aqueous alcohol should be 
used when aqueous solutions of salts are to be 
added to the collodion, as is often the case in 
making coliodio-chloride printing-out emulsion. 

Collodion IS used for enamelling prints {see 
** Collodion, Enamel ") and as the vehicle for the 
silver salts in the wet-plate process, dry collodion 
plates, collodion emulsion, and coUodio- chloride 
paper. 

it is important that collodion should always 
have that degree of viscosity which has been 
found the most satisfactory for the particular 
purpose. Viscosity may be defined as the 
thickness or syrupy nature of the collodion. A 
very thm collodion — that is, one with less 
viscosity — is apt to allow the silver salts to 
deposit at the bottom of the bottle ; on the 
other hand, for some purposes — such as enamel- 
ling — a less viscosity is advisable. The simplest 
method of testing the viscosity is by means of 
Von Hubl’s viscosimeter, a glass tube 6 m. 
(15 cm.) long, 1*2 m. (3 cm.) internal diameter, 
with one end drawn into a fine aperture of 
about m. (1 mm ). About ^ in. (8 cm ) from the 
wide end, and on the outside of the tube, should 
be scratched a line. This tube should be filled 
up to the mark with distilled 'svater, the small 
aperture being covered with the finger, and 
by means of a stop-watch the time taken for 
the w'ater to flow out should be noted The 
mean of six tests shoula be taken. Then the 
same process should be gone through w'lth the 
collodion to be tested , the time taken by the 
collodion divided by that taken by the water 
gives the viscosity of the collodion. For in- 
stance, assume the mean for six tests for dis- 
tilled water at a certain temperature to be 
84 seconds, and the time for a specially thick 
4 per cent, collodion to be 187 seconds, then 
187 -r 84 = 2.226, the viscosity of the collodion. 

The proporbon of alcohol and ether is not a 
fixed quantity. In summer more alcohol should 
l)e used, and thus the loss from evaporation 
slightly checked. For coating large plates a 
collodion rich in ether is difficult to w’ork, as the 
solvents evaporate before the plate is covered ; 
on the other hand, a film produced by a collodion 
rich in ether is tougher. In the wet collodion 
process excess of alcohol produces greater sensi- 
tiveness, w'hilst in the dry collodion process the 
ratio of the solvents is of less importance, and 
certainly in those emulsions washed by precipi- 
tation an excess of alcohol is an advantage. The 
solubility of the silver nitrate and the salts has 
also considerable bearing on this point, and it 
may be considered as a general axiom that all 
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salts are more soluble in alcohol than in ether. 
More particular details will be found under ihe 
special headings. 

In process worh^ collodion is an important 
factor on account of the facility and cheapness 
with which, by its help, negatives suitable for 
the various reproductive processes can be made. 
The comparative slowness of wet-plate exposures 
is no drawback where exposures arc invariably 
made by electric light; and the development, 
fixing, intensification, clearing, and drying are 
all executed much more quickly than on gelatine 
plates. The silver deposit being on the surface, 
the image is more susceptible to intensification 
and reduction than an emulsion film. Finally, 
on the ground of cheapness, wet collodion holds 
the field. It has been calculated that the 
average cost of making negatives in half-plate 
size is : Wet collodion, i d. ; collodion emulsion, 
ijd, ; dry plate, Collodion is also largely 

used in process work for stripping. {See also 
conclusion to article “Collodion Process 
(Wet),“) 

COLLODION BOTTLE (Fr., Flacon d collo- 
dion : Get., Kollodiumgiessflasche) 

A long, narrow bottle for holding and pour- 
ing collodion in the wet-plate process. The 
earlier patterns had merely an ordinary stopper, 
but in the modem “ cometless " collodion bottle 
A, so called because its peculiar construction 



A “ Cometless ** B. Collodion Pouring 
Collodion Bottle Bottle and Filter 

ensures practical freedom from the comet- 
shaped spots and other markings incidental to 
wet-plate work, a closely-ground cap is sub- 
stituted. A combined pouring bottle and filter 
is shown at B. A piece of muslin or cotton is 
tied over the lower end of the inner tube, through 
which the contents must pass before being poured 
out. The surplus is returned to the bottle 
through a notch at the side of the tube. For 
a third type of bottle, see under the heading 
“ Collodion Filter.*' 

COLLODION EMULSION 

A suspension of various silver salts in collo- 
dion, and used for pnntmg-out papers, trans- 
parencies by development, and negative work. 
The simplest of all collodion emulsions to make 
is that for printing-out paper, or, as it is some- 
times called, collodio-chforide paper. There are 
numerous formulae, but those given in the next 
column and in the first column of p. 119 have 
been found of great practical use. 


Vdlenta*s Formula 
Lithium chloride . 
Strontium chloride 
Absolute alcohol 
Glycerine 


0-9 g. 
1*8 „ 
10 CCS. 


Dissolve by the aid of a gentle heat, and add to — 


Celloidin collodion (3 %) . 95 ® ccs. 


Then add — 

Citric acid . . . . 5 8- 

Warm alcohol . . . q.s. 

Enough alcohol should be used just to di.ssolve 
the acid. Shake thoroughly, and add 

Silver nitrate . 16 g. 

Hot water . . . . 20 ccs. 


This should be added in small quantities at a 
time, shaking thoroughly between each addition. 
Allow the emulsion to stand for twenty-four 
hours, then filter and use. 

Hanneke's Formula 


A. Celloidin collodion (4 %) 

. 620 CCS. 

Ether 

. 100 „ 

Absolute alcohol 

» 30 „ 

To tins add — 


B. Sliver nitrate 

. 25 g. 

Distilled water . 

. 2 5 CCS. 

Absolute alcohol 

. 120 ,, 

Then add m small quantities, shaking well after 
each addition and observing the order given : — 

C. Calcium chloride (crystal) 

4 g. 

Distilled water . 

4 CCS. 

Absolute alcohol 

• M 

D. Citric acid . 

5 g 

Distilled water . 

. 5 CCS. 

Absolute alcohol 

. 30 „ 

E. Castor oil . 

• 7-5 n 

Glycerine . 

• 7-5 n 

Absolute alcohol 

• 15 n 


For solutions B, C, and D, the salts or acid 
should be dissolved in the water by the aid of 
heat and then the alcohol added ; if this throws 
dowm any crystals the solution should be gently 
warmed, and as soon as clear added to the collo- 
dion. In all cases the solutions should be added 
in small quantities at a time with const.ant 
shaking in between, so as to obtain as fine- 
grained an emulsion as possible. 


Silver Bromide Printing-out Emulsion 
This was suggested in 1906 by Valeiita, and 
gives an excellent prmting-out paper. 


A. 

Celloidin collodion (3 %) 

. 1 ,000 CCS. 

B, 

Citric acid . 

20 g. 


Absolute alcohol 

. 90 CCS. 


Strontium bromide 

3*2 g. 


Glycerine . 

. 4 CCS. 

C. 

Silver nitrate 

20 g. 


Hot distilled water 

10 CCS, 


Absolute alcohol 

80 „ 

D. 

Ether .... 

160 „ 


Mix A and B in daylight and add C in the dark- 
room in small quantitie.s with thorough agita- 
tion ; add D, allow the emul.sion to stand fifteen 
minutes, and then filter through wool and use 
for coating. This gives an extremely rapid 
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printing paper with a long scale of gradation, 
and therefore requires rather brilliant negatives. 
An emulsion which is much more suitable for 
the average negative can be prepared by adding 
to the B solution : — 

Calcium chloride (anhydrous) . 0-5 g. 

Greater contrasts still can be obtained by using 
uranyl chloride or adding calcium chromate. 

Collodto-chloride Emulsion for Development 
This gives very slow plates, but the grain is 


exceptionally fine and very warm tones are 
obtainable. 

Magnesium chloride (crystal) . 4 g. 

Absolute alcohol , . .20 ccs. 

Rub up in a mortar, and add — 

Collodion (2 %) . . -50 ccs. 

As soon as the mixture becomes slimy, add — 
Ether . .... 30 ccs. 

And finally add — 

Nitro-hydrochloric acid . . o-6 ccs. 

The silver collodion is prepared as follows : — 

Silver nitrate . . . 4 g. 

Hot distilled water . . 3 ccs. 

When dissolved, add — 

Hot alcohol . . . .20 CCS. 

And then — 

Raw collodion (2 %) . . 50 ccs. 


The chloride collodion should be added to the 
silver collodion in small quantities, well shaken, 
and allowed to stand for twenty-four hours with 
occasional agitation ; then it should be poured 
in a fine stream into about sixteen times its 
volume of warm water (100® F,, or nearly 38® C.) 
with' constant stirring. The emulsion is pre- 
cipitated in fine flocks, which should be collected 
on a clean linen filter, gently squeezed, and then 
well stirred up with warm water two or three 
times and finally well drained, nnsing once 
or twice w'lth alcohol. Five parts of the dried 
emulsion should be dissolved in 100 parts of a 
mixture of equal volumes of alcohol and ether, 
shaken till dissolved, and then filtered. 

Pure bromide and chloro-bromide collodion 
emulsions were much used for transparency 
making, but of recent years the gelatine lantern 
plates have completely ousted them from prac- 
tical use. They are, however, now employed for 
negative work, and tile most satisfactory formulae 
are those given by Von Hiibl. 

Collodio-bromide Emulsion 
Silver nitrate . . • 50 g- 

Distilled water . . *50 ^cs. 

DiSvSolve, and add liq. ammoniae (-880) in sufficient 
quantity to form a perfectly clear solution ; 
allow to cool, and add the silver solution to — 

Collodion (4 %) . . . 600 ccs. 

This should be in a large bottle, preferably 
one that will contain about three times the total 
volume, and if any of the cotton or silver settles 


out no notice need be taken of it. To this silver 
collodion add the following, whilst still warm 

Ammonium bromide . . 32 g. 

Hot distilled water . *35 ccs. 

Alcohol . . . . 50 ,, 

Shake the emulsion for about five minutes, and 
then add in small quantities with vigorous agita- 
tion about one-fourth of its volume of dis- 
tilled water. This causes the emulsion to pre- 
cipitate. It should then be poured into about 
ten times its bulk of water and well stirred, the 
water drained off, and the washing repeated 
three or four times. The shreds of emulsion are 
finally collected on a linen filter, and gently 
pressed , then shaken up with alcohol, and again 
pressed out. The emulsion shreds should now 
be shaken up with 8} oz. or 250 ccs. of absolute 
alcohol, and allowed to stand for twenty-four 
hours ; at the end of this time 5^ oz. or 150 ccs. 
of the liquid should be poured off and replaced 
by 5^ oz or 150 ccs. of absolute alcohol in which 
7j grs. or 0*5 g. of narcotine have been dis- 
solved, and oz or 250 ccs. of ether added, well 
shaken, and allowed to stand three days and 
tlien — 

Absolute alcohol . . .250 ccs. 

Ether 250 „ 

added and the emulsion filtered. 

Chloro'bromtde Emulsion 
This can be made in precisely the same way 
as described above by reducing the ammonium 
bromide to 416 grs. or 27 g. and adding 23 grs. 
or 1*5 g. of pure anhydrous lithium chloride. 
Both these emulsions are very suitable for posi- 
tive work and also for sensitising with eosine 
and other dyes for colour negatives. 

Von Hiibr recommends a glycin developer, but 
hydroquinone is tlie general favourite. Collodion 
positives and negabves can be intensified, re- 
duced, or toned hke any other silver images. 

In process worhy collodion emulsion has been 
revived of late years because of its suitability 
for colour work, owing to the emulsion being 
susceptible to colour sensitising with aniline 
dyes, A chloro-bromide emulsion is used for 
this purpose, and it is always exposed in the 
moist state. The sensitising dyes are sometimes 
added to the emulsion, and m other cases flowed 
over. Excellent emulsions are on the market. 


COLLODION, ENAMEL 

A mixture used for giving to prints the 
highest possible gloss, the process being called 
enamelling, on expression sometimes incor- 
rectly applied to burnishing and rubbing with 
encaustic paste. Enamel collodion may be 
purchased ready for use, or may be made accord- 
ing to the following formula : — 


Pyroxyline . 
Methylated alcohol 
Methylated ether 
Castor oil . 


4 grs. 
i oz. 

4 drops 


(For methods of using, see “ Enamelling Prints.’*) 


COLLODION FILTER (Fr., Filtre d collo- 
dion : Ger., Kollodiumfiltrierflasche) 

An arrangement for filtering the collodion 
used in the wet-plate process. As here showu^ 



Collodion Pellicle 

a tuft of cotton is adjusted loosely in the lower 
part of the bulb-shaped receptacle at the top, 
the collodion being poured into this and filter- 
ing into the bottle beneath, A glass tube runs 



Collodion Filter 

from top to bottom to allow of the escape of air 
as the filtered collodion ascends ; this tube should 
be kept above the surface of the solution as the 
filtering proceeds. also “ Collodion Bottle. ) 

COLLODION PELLICLE 

A preparation, advertised and described by 
W. B. Bolton in 1876, for making sensitive 
plates which could be used in a dry or wet state. 

COLLODION POSITIVE 

A collodion negative image taken on thm, 
black-surfaced metal or on glass backed with 
velvet or black varnish. By reflected light the 
image appears as a positive. Collodion positives 
are usually made by the wct-plate process {see 
“ Collodion Process (Wet) "). A thm image being 
necessary, the collodion should be diluted and 
development stopped directly the details are out. 
An iron developer gives the whitest deposit, and 
allows a shorter exposure to be given. Except 
when taken with a reversing mirror or prism in 
front of the lens, the ferrotype image is laterally 
reversed — that is, the left hand of the sitter 
appears as the right hand m the picture. The 
following developer gives an exceptionally white 
deposit suitable for ferrotypes, etc. : — 

Potassium nitrate . 200 grs. 2 2 8 g. 

Ferric protosulphate . 300 ,, 34 2 ,, 

Acetic acid (glacial) . oz. 75 ccs. 

Nitric acid (pure) • 30 mius. 3 „ 

Water . . .20 oz, 1,000 ,, 

Collodion positives must be varnished or 
glazed, as otherwise the film is abraded by hand- 
ling. 

COLLODION PROCESS (DRY) 

In this process plates and papers coated with 
a collodion emulsion {whtch see) are employed, 
thus obviating the great disadvantage of the older 
wet process in which the plates had to be exposed 
immediately they came from the sensitiser. Full 
information on preparing the emulsion is given 
under the heading to which allusion is made 
above. Generally, collodion plates are of about 
the same speed as lantern plates, and they can 
be developed with any standard solutions used 
for gelatine dry plates. Glycine is particularly 
recommended owmg to its freedom from fog. 
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COLLODION PROCESS (WET), OR WET- 
PLATE PROCESS (Pr., Prociii A la col- 
lodion humide, Collodion moutlli: Ger., 
Kollodiumvetfahrenf Masses kollodionver- 
fahren) 

Collodion was introduced into England in 
1847 ; immediately afterwards R. J. Bingham 
(one of Faraday’s assistants) suggested its use 
for photography. Gustave Le Gray, a noted 
French worker, also suggested that collodion 
might prove useful. The actual invention of the 
first workable process is due, however, to F. 
Scott Archer, who made the first collodion nega- 
tives in the autumn of 1848, and who published 
his perfected process in the Chetntst for March, 
1851. So popular did Archer’s process become 
that it practically displaced daguerreotype and 
calotype, and it was almost exclusively used 
between 1855 to 1881. It is largely used to-day 
by process workers and by itinerant photo- 
graphers ; while for certain other branches of 
photography — lantern slides, for example — it is 
considered by many to be unsurpassed. Its 
chief advantages are a structureless film, an ex- 
tremely fine grain, and clear whites. The fixing 
agent is easily washed out of the film, and the 
negative can be dried by heat. Wet-plate nega- 
tives can also be eavSily reduced and intensified. 

Wet plates are of low sensitiveness, their speed 
bemg about the same as that of lantern plates. 
The photographer must prepare his own plates. 
A deep porcelain dish for the silver bath, a 
vSize larger than the plate to be sensitised, is 
required ; it must be scrupulously clean, and if it 
has previously contained other chemicals it must 
be very thoroughly washed. Place 480 grs of 
silver nitrate m a clean pint bottle, and add 15 oz. 
of distilled water (rain or tap water will not do). 
Shake until dissolved, and add 3 drops of pure 
nitric acid. Keep a day or two before using 
Each ounce of the silver bath contains 32 grs. 
of silver nitrate, and the strength should be 
kept as near this as possible, using, if necessary, 
an argentometer for testing the density. The 
silver bath is filtered, poured into the porcelain 
dish, covered with a piece of cardboard, and 
placed in the comer of the dark-room that is 
farthest from the developing sink. Adjust the 
dark-room lamp so that a good light is thrown 
on the dish. Wet plates will stand far more red 
or yellow light than dry plates. 

For coating the glass the following are neces- 
sary : — (a) A 4-0Z. bottle of Mawson's collodion, 
with iodiscr m a separate bottle. Before use the 
iodiser is poured into the collodion, and this 
iodised collodion will keep in good condition for 
several months, becoming deep red m colour, the 
plates then requiring a much longer exposure. 
Iodised collodion can be purchased ready for 
use, but the plan here described is preferable. 
(6) Rubber solution for edging the plate. 

For developing, fixing, etc., obtain ; — 
Pyrogallic acid . . . i oz. 

Glacial acetic acid . • 4 n 

Ferric protosulphate , . i lb. 

Mercuric bichloride . . i oz. 

Liquor ammonise . . • i »» 

Lead nitrate . . • i ,» 

Potassium ferricyanide . . i „ 

Sodium hyposulphite or potas- 
sium cyanide . . . i lb. 
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Before coating with collodion, the plate is 
“ edged ” to prevent the film from leaving the 
glass. A drop of rubber solution is taken up 
on a piece of cotton-wool and run round the edge 
of the glass, and the plate is then ready for 
coating. 

Take the glass at one comer between the finger 
and thumb, and pour a small pool of collodion 
upon it. Carefully tilt the glass so that the 
collodion flows to the corner farthest from the 
fingers, tilt again into the other top comer, 
next bring the collodion to the comer nearest 
the thumb, and then pour the surplus back into 
tlie bottle via the remaining comer. While 
the collodion is being poured into the bottle the 
plate must be kept moving to and fro laterally, 
or the collodion will set in ribs This movement 
of the plate must be continued for several seconds, 
till the collodi%p IS set. Replace the stopper 
m the collodion bottle, close the door of the 
dark-room, and immerse the plate in the sensitis- 
ing solution 

When placing the plate in the silver bath, the 
dish should be tilted, so that the solution flows 
to one end. Place the plate in the other end of 
the dish, and immediately lower the dish to let 
tlic bath flow in an even wave over the plate. If 
the flow is checked, a streak across the image 
will result on development The cover of the 
dish IS now replaced, and the door of the dark- 
room can be opened for a minute or so. 

Sensitising begins directly the plate is inserted 
111 the bath, and is complete in about two and a 
half minutes. The plate is ready to be removed 
from the bath when the film presents a creamy 
appearance ; but, as a mle, leaving the plate in 
tlie bath for two or three minutes will suffice. 
Of course, if it is desired to look at the plate 
while in the bath the door of the dark-room must 
be closed 

If ordinary dry-plate slides are to be used the 
rebates for the glass must first be covered with 
strips of blotting - paper. If the Wet plate 
touches the woodwork of the shde, scum will 
fonn over the plate and the picture will be 
spoilt. If the strips of blotting-paper are damped 
before use they can easily be fixed in the rebate. 
Wet' plate slides are provided with silver wires 
With the object of supporting the plate, but even 
these slides require blotting-paper at the bottom 
and top of the plate. After remaining in the bath 
for two or three minutes the plate is removed by 
being raised with the handle of a silver spoon, 
or with a lifter made of horn or vulcanite. The 
fingers must not be dipped into the silver bath, 
and neither wood nor metal, other than silver, 
must be used. The collodion of the sensitised 
plate has a creamy, opalescent appearance, 
owing to the formation of silver iodide in the 
film. 

The plate is allowed to dram for a few seconds 
over the bath, and the moisture is then removed 
from the back with a piece of blotting-paper, 
the plate meanwhile resting on its edge upon a 
sheet of clean paper. 

Next, the plate is inserted in the dark-slide, 
care being taken that the collodion film is not 
in contact with either wood or metal. The expo- 
sure for wet plates is from ten to twenty times 
longer than is required for an ordinary dry plate ; 
fresh collodion requires less exposure than stale, 


and in cold weather the sensitiveness of the film 
is considerably dimimshed. In a weak light or 
in a slightly yellow one a wet collodion plate 
is far less effective than a gelatine film. 

An acid, instead of an alkaline, developer 
is necessary for wet collodion plates. The fol- 
lowing is a formula for a pyro developer stock 
solution : — 

Pyrogallic acid . . .24 grs. 

Glacial acetic acid . . 2 oz. 

This solution keeps well. For use, add 6 parts 
of water to i part of the stock solution. 

The above is quite reliable, but .some workers 
prefer ferric sulphate, as in the following : — 

Feme protosulphatt . i oz. 

Glacial acebc acid . . i ,, 

Water . . . . 1 5 ,, 

Methylated spint should be added to the 
developer after the bath has been m use some 
time, to ensure even flowing of the solution over 
the plate. A shorter exposure is required for iron 
development Developing and fixing dishes are 
not required. The plate is removed from the 
dark-slide, and the developer is poured quickly 
and evenly over the film. The plate is kept mov- 
ing during development, m order to keep the 
film covered with solution. Fresh developer 
must be used for each plate. The image develops 
steadily, and usually begins to appear m about 
ten seconds ; but in cold weather the time may 
be considerably longer. Development is stopped 
when all the details are visible. The plate is 
washed for a few seconds under the tap and is 
then fixed with potassium cyanide, which should 
be kept in a saturated solution, and for use diluted 
with double its volume of water. 

“ Hypo ” can be used instead of cyanide ; but 
it does not work so quickly, and takes longer to 
wash out of the film. After fixmg with potassium 
cyanide, the plate is washed for a minute or so 
under the tap ; if “ hypo '' is the fixmg agent, 
five minutes’ washing is necessary. If the pic- 
ture is satisfactory, the plate can be dried m 
front of the fire. The collodion image, when 
fixed, should be bright and clear, without a trace 
of fog or stain. The best reducer, should one be 
found necessary, is cyanide and iodine, made by 
dissolving a few crystals of iochne in methylated 
spint and adding a saturated solution of pota.s- 
sium cyanide until the red colour of the iodine 
has disappeared. 

If intensification is required, a solution of 
mercuric bichloride, followed by ammonia, can 
be used as in dry plate operations. If the image 
IS very flat, or when black-and-white work is re- 
quired, intensification with lead nitrate can be 
adopted, using : — 

Lead nitrate . . .1 drm. 

Potassium femcyanidc . . ,, 

Water 10 oz. 

The plate is immersed in the above solution 
till sufficient density is reached, then washed 
under the tap till all yellowness has disappeared. 
The picture, in most cases, need not be blackened 
when intensified by lead, as sufficient density 
IS obtained witliout the use of an alkali. When 
absolute opaaty is required, ammonium hydro- 
sulphur et can be used, after all the yellow stain 
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has been washed from the film. It must be 
noted that the lead intensifier has a drastic 
action and must be used only for flat pictures 
or for the reproduction of black-and-white draw- 
ings. 

Another method of intensification, known as 
re-development, is perhaps the best for beginners. 
When the image, ^ter fixing, seems to be lack- 
ing in contrast, the plate is rinsed and fresh 
developer, mixed with a few drops of a lo per 
cent, solution of silver nitrate, is flowed over the 
film. The addition of the silver to the developer 
gives vigour to the image. After fixing the plate, 
mercuric intensification will give further con- 
trast, if necessary. When dry, the plate should 
be varnished, as the collodion film is easily torn. 

For ferrotype plates, a thinner film is neces- 
sary, and the iodised collodion should be further 
diluted with sulphuric ether. A developer giving 
a white deposit {see “Collodion Positive”) 
should be used. The general procedure of sen- 
sitismg, developing, and fixmg ferrotypes is the 
same as for wet-plate negatives. 

In process work^ a very clean working collodion 
is required, and at the same time one that gives 
great density. Further, the film must be tough 
to withstand intensification and reduction. 
Celloidm collodion of not more than 2 per cent, 
strength is usually employed. Pure solvents 
have to be used m order to avoid fog and scum. 
Ammonium and cadmium iodide and cadmium 
bromide with cadmium chlonde are the general 
ingredients of the lodiser. A typical formula 
for collodion suitable for process work is — 


Celloidin 

I oz. 

31 

g- 

Alcohol (-805) 

• 40 „ 

1,136 

CCS. 

Ether (720) 

• bo ,, 

1,704 

,, 

tie following is the iodiser : — 



Alcohol (*820) 

10 oz. 

284 CCS. 

Cadmium iodide 


15.5 

g- 

Ammonium iodide 

180 grs. 

1 1-6 


Cadmium bromide 

15 M 

I 

>> 

Cadmium chloride 

• 30 „ 

2 


Iodine 

10 „ 

•6 



Take one part iodiser to nine parts collodion, 
and allow to stand for ten to fourteen days. 
The silver bath is usually 35 to 40 grs. per oz. 
Development is with the iron developer ; fixing 
with potassium cyanide ; mtensification with 
either lead nitrate (for line negatives), or with 
copper bromide (for half-tone), followed with 
ammonium or sodium sulphide. “ Cutting ” or 
reducing to sharpen up the dots or lines is gener- 
ally resorted to, the solutions employed being 
iodine and cyanide. For stripping, the negatives 
are coated with rubber solution and then with 
collodion to which a small proportion of castor 
oil has been added to make it flexible. The glass 
plates are, as a rule, edged with rubber solution 
before coating with collodion, to make the latter 
hold. 

COLLODION TRANSFERS 

Collodion positives transferred from the ori- 
ginal glass to other supports, usually paper. 
Special collodions and papers for transfer work 
are now commercial articles, and the process is 
quite easy nowadays, compared with what it was 
in 1857, when it was first practised no special 


collodions for the purpose being then obtain- 
able. A suitable transfer paper is made by evenly 
coating smooth-surf aceci cream-wove foolscap 
with a solution of gelatine made by dissolving 
^ oz of gelatine in from 20 to 30 oz. of water, 
and then drying. After the collodion picture is 
fixed and washed in the usual way, the transfer 
paper is soaked and carefully squeegeed into con- 
tact with the picture, film to film, and allowed 
to dry. When dry, one comer of the paper may 
be lifted with a penknife, when it will strip 
from the glass and bring the picture with it. If 
the pictures to be transferred are large, the 
glass should be coated with a substratum of wax 
before the usual collodion is applied. Five grams 
of pure sun-bleached white wax m i oz. of ether 
forms the waxing solution ; this is spread evenly 
and rapidly over the glass, and, when dry, polished 
until no trace of the wax apparently remains, 
although enough will be left to assist the picture 
to leave the glass easily. In some cases, negative 
films, too much under-exposed to print from, 
were bleached by means of mercury and trans- 
ferred to black paper, on which they appeared to 
be positive and finished pictures. 

COLLODIONISED PAPER 

A term somewhat loosely applied to collodio' 
chloride paper. 

COLLODIOTYPE 

An early name for any kind of photograph 
produced by the collodion process. 

COLLOGRAPHIC PROCESSES 

A general term applied to collotype methods* 
all based on the principle of the action of light 
on a bichromated colloid, the latter being 
usually gelatine. 

COLLOGRAPHY 

A process said to have been invented by 
Purapnrey, of Birmingham, in 1880, and similar 
to that formerly well known under such terms 
as “ Autocopyist,” etc., in which a film of 
gelatine on glass or on some flexible support, 
such as parchment, was bichromatised and 
dried. Writing or drawing is done on a suit- 
able paper with solutions of iron salts, nutgalls, 
or similar substances having a tanning ac'tion 
on the gelatine surface, to which the design is 
next transferred. By keeping the gelatine pad 
moist and applying an ink roller, the lines will 
take the greasy ink, but the white parts will 
repel it. Paper is then brought into contact 
with the pad, and an impression taken by 
rubbing or squeegeeing. 

COLLOGRAVURE 

A kind of collotype invented by Balagny, ul 
Pans, in 1893-4, in which gelatino -bromide of 
silver films were converted into collotype printing 
surfaces, the prints being made with fatty ink. 

COLLOIDS 

A name derived from Greek holla (glue) and 
exdos (appearance), and given by Graham to 
those non-crystallinc substances which do not 
diffuse through porous membranes. The chief 
organic colloids are cellulose, starch, dextrine, 
tannin, gelatine, caramel, and albumen. The 
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inorganic colloids are hydrated oxides of iron, 
hydrated silica, alumina, etc. 

Graham, in 1861, discovered that many sub- 
stances, particularly those which readily crystal- 
hse, diffuse through animal membranes, whilst 
other substances, such as gelatine, w'hich do not 
crystallise, do not .so diffuse. (Modem rc.searches 
have shown that Graham’s conclusions must be 
modified somewhat.) The latter class of bodies 
he called “ colloids.” The diffusion of the crystal- 
hue salts through a membrane he termed 
“ dialysis,” and the vessel in which the solution 
was placed a ” dialyser,” There are a great 
many natural or organic substances, such as 
starch, dextrine, gums, albumen, caramel, rubber, 
resin, etc., which are colloids and behave pre- 
cisely in the same way as the first-mentioned 
gelatine ; but there are also many inorganic 
chemicals, such as ferric hydrate, silicic acid, 
etc., which act similarly. Apparently these 
dissolve m water, but when submitted to the 
test of dialysis prove themselves to be true 
colloids. The apparent solutions of such .sub- 
stances are called “ p.seudo-solutions,” to differ- 
entiate them from the so-called true solutious. 

Graham al.so discovered that water was not 
unique in forming colloidal solutions, but that 
alcohol, benzole, glycerine, and .sulphuric acid, 
as well as other solvents, were capable of acting 
111 the same way , and the temi “ sol ” is used to 
designate these. Thus, hydrosol indicates a 
water sol, alkosol an alcoholic sol, and glycerosol 
a glycerine colloidal sol. Generally, wlaen the 
solution is of an organic nature, it is termed an 
“ organosol ” 

The scientific student may here be told that, 
practically, a sol or colloidal solution con.sists 
of two ingredients, a liquid and a solid, the latter 
being in an extremely finely divided state, dis- 
tributed or suspended m the liquid. The 
sharply separated parts of the sol are said to 
be its phases, and in colloidal solutions there arc 
several multiple-pha.se or heterogeneous forma- 
tions, and the one phase, being in an extremely 
finely divided state, naturally presents to the 
second phase a very large surface, and with 
normal examination the sol appear perfectly 
homogeneous. This is called “ niicrohetero- 
geneity.” Many substances, particularly those 
which form jellies or “ gels,” do not, however, 
show this particular form of heterogeneity, par- 
ticularly when coagulation is effected, and then 
it is termed “ macroheterogeneity.” In con- 
tinental literature, the term ” di.sperse-hctero- 
gene ” is used for the former, and a generic term 
of “ dispersoids ” is used for all microlietero- 
geneous systems. Other colloid solutions take 
another form, and this has been likened to a 
sponge, that is, they practically form a network 
distributed throughout the dispersion medium. 

The density of colloidal solutions cannot be 
calculated from the densities of the disperse 
phase and the dispersion medium, or the sub- 
stance and solvent; for instance, a solution of a 
given quantity of gelatine in a given quantity of 
water is not the .sum of their respective volumes, 
but less, a small but marked contraction taking 
place. Their osmotic pressure is very low, and 
in many cases not to be detected, and tlieir 
boiling and freezing points vary but very slightly 
from those of the liqmd, water, alcohol, etc. 


It has been already stated that colloids would 
not diffuse through an animal membrane, but 
recent researches have shown that this is only 
partially true, and that some colloids will diffuse 
as well as crystalloids, but at a much slower 
rate, so that the fundamental difference is in 
their rate of diffusion. 

Provided that the size of the particles of the 
disperse phase are sufficiently small, they exhibit 
imder a powerful microscope peculiar vibratory 
motions, which were first discovered by Browm 
in 1827, and are therefore called “ Brownian 
movements.” This motion is approximately a 
zig-zag or to-and-fro motion, and has been 
ascribed to the contrary pull of gravity and the 
viscosity or thickness of the liquid. Particles 
which are larger than 3 to 5 ^ (i /u = -(x^i milli- 
metre “ •ishiTf in.) do not show this movement. 
Many hydrosol s appear perfectly clear and homo- 
geneous, but others e^iibit the phenomena of 
fluorescence or opalescence when illummated by 
suitable light, and Tyndall's phenomenon is often 
apparent with light of very small wave length, 
that IS to say, the particles are suffiaently large 
to reflect violet or ultra-violet light of extremely 
short wave length, and polarise it. This is the 
foimdation of ultramicroscopy. 

The disperse phase carries a positive or nega- 
tive electric charge, which is dependent to some 
extent on the dispersion medium — that is, the 
water or other liquid — and sometimes on its 
alkalinity or acidity. Colloidal solutions can 
exhibit a change of condition under mechanical 
action, or the application of heat, and tlie dis- 
solved substance may separate in an insoluble 
form or be converted into jellies by the addition 
or certain substances, such as electrolytes. When 
the substance separates out in an insoluble form 
it IS knowm as a ” gel,” and if formed from an 
aqueous solution it is known as a “ hydrogel,” 
an ” alkogel ” from alcohol, and a “ sulfogel ” 
from sulphuric acid, etc. The process of the 
formation of the gel is called pectinisation or 
coagulation. When the residue left after coagu- 
lation IS soluble in water, the process is said to 
be reversible ; if insoluble, it is irrever.sible. 
Frequently an insoluble and otherwise irrevers- 
ible colloid is precipitated in the presence of a 
reversible colloid ; it also becomes reversible , 
and the colloid that produces this state is known 
as a protective colloid, or, to use the German 
w’ord, a “schutz-kolloide.” Lottermoser has also 
pointed out that by certain precipitating agents 
a colloid may be precipitated from the hydrosol 
m such a condition that it will again form a 
hydro.sol, and therefore suggests the terms 
” solid ” and “ liquid ” hydrosol, and confines 
the term hydrogel to the msoluble amorphous 
substance. The law is that sols wnth opposite 
electnc charge precipitate one another, but 
those of like charge do not. 

Gels or jellies may be considered as colloid 
solutions m which the disperse pha.se is in a 
higher concentration, and molecular and col- 
loidal solutions can diffu.se through a gel more 
or less rapidly, according to the concentration 
of the disperse phase of the gel. 

Colloidal solutious differ from true solutions 
in that the latter are perfectly homogeneous 
under the most critical visual examination that 
can be applied, whilst the former show the 
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particles under sufficiently high power as already 
pointed out. They differ also from suspension 
liquids or mixtures m that m the latter the 
particles or disperse phase are sufficieutly large 
to be seen with the naked eye or a weak power. 
There is, however, some evidence to prove that 
these divisions are but arbitrary, and that so- 
called true solutions may be of a colloid nature. 

P. Weimam and Wolfgang Ostwald (“Grun- 
drissder Kolloidchemie" ) considering tliat, as sus- 
pensions, colloidal and true solutions are merely 
varying degrees of dispersion, have proposed 
tJie name of “ dispersoids,” and the latter 
divides them into ( i ) coarse dispersions, such as 
suspensions and emulsions ; (2) colloidal solu- 

tions ; (3) molecular dispersoids ; and (4) 1011- 
dispersoids, assmnmg that free 10ns exist. The 
crystalloid solutions belong to classes (3) and (4) 
The above classes merge one into the other, and 
colloidal solutions are divided into suspension 
colloids and emulsion colloids, which are also 
termed suspensoids and emulsoids. The occur- 
rence of colloidal silver and gold is assumed 
m many photographic processes, and many 
reactions can only be satisfactorily explained on 
this assumption. There is, however, an increas- 
ing tendency to drag the phenomena of colloids 
into every obscure photographic process, and 
there is the grave danger that it may be used 
merely to cloak our ignorance of the true state 
of affairs. 

COLLOTYPE (Fr., Phototypie : Oex., Li(ht- 
druck) 

A process known al«o as ** phototype,” and, 
m slight variations, as “ Albertype,” “ Arto- 
type,” etc. It is based on the principle that 
if a film of bichromated gelatine is exposed 
to light under a negative, and the imaltered 
bichromate is washed out, the film will have a 
similar property to that possessed by a htho- 
graphic stone of attracting ink in some parts 
and absorbing water in others, the water repelling 
the ink. It differs essentially, however, from 
lithographic work in the fact that the attraction 
for ink and water m the different parts is pro- 
portionate to the action of the light, so that 
the strength of the ink image varies m proportion 
to the light and shade of the picture. The dis- 
covery of this property was made by Fox 
Talbot in 1853, and his researches were followed 
up by A. Poitevin, of Pans, from 1856 onward. 
The first practical collotype process was intro- 
duced by Tessi^ du Motay and Ch. R. 
Marechal, of Metz, in 1865 ; and the perfection 
of the present-day process of collotype is due 
to the labours of Josef Albert, Husnik, and 
Obemetter, Although the process is still largely 
worked, its commercial success has been much 
retarded of late years by the progress of half- 
tone, photogravure, and other etching methods, 
and it has to a considerable extent fallen into 
disfavour, especially in England and America. 

The general method of working the process 
is as follows : — A thick glass plate is groimd on 
one side with fine emery powder, and is then 
placed on a levelling stand or leveUing screws, 
and having first been coated with a suitable 
substratum and dried, is flowed over with a 
measured quantity of bichromated gelatine. 
When the film is set the plate is placed in a dry- 


ing oven, which is brought up to a temperature 
not higher than 1 30® F. (54® C.), at winch the dry- 
ing takes about two hours When cool, the plate 
IS placed with the negative in a special printing 
frame, pressure being applied by wedges. The 
plate IS next washed to remove the unaltered 
bichromate, and allowed to dry. To prepare the 
image for printing, the surface is flooded with a 
mixture of glycerine, water, and sometimes other 
ingredients, allowing it to stand for thirty minutes. 
Then tlie excess is removed and the plate is 
rolled up with a lithographic roller charged 
with a special collotype ink, which is similar 
to lithographic ink, but stifler. When com- 
pletely inked, paper is laid on the plate and 
pressure applied m a press. An ink image re- 
producing the tones of the original is thus 
obtained. Success depends on the pn>per form- 
ation of a gram caused by reticulation of the 
gelatine during the drying, and the grain is 
modified by exposure according to the action of 
the light passing through different parts of the 
negative. 

Many modifications of detail have been made 
by different workers, but the above general out- 
line applies to all the methods, except that m 
s )me cases attempts have been made to form 
the image on aluminium, copper, lead, and other 
plates instead of glavSs. 

Collotype m colours has been worked with 
success for some years m Germany, and to some 
extent in England. The number of negatives 
made varies with the number of different colours 
required. A collotype plate is made from each 
negative, and all its parts are blocked out except 
those required for that particular colour. The 
printing is then done as in chromo-lithography, 
the impressions of each colour being super- 
imposed m exact register. 

COLOPHONY (Fr., Colophane ; Gcr., Colo- 

phontum) 

Another name for resin, more used on the 
Continent than m England Properly it is 
applied to a black resin, the solid residuum of 
the distillation of turpentine after the oil has 
been worked off, (Particulars of resms are given 
under the heading “ Gums and Resins.”) 

COLORIMETER (Fr., Colorimitre ; Gcr., Far- 

benmesser) 

An instrument for ascertaining the strength 
or purity of a substance by comparing its colour 
with a given standard. There are several forms, 
as, for example, Mill's, m which the colour is 
varied by altering the depth of a tinted solution 
until a match is obtained ; Lovibond's, in which 
a number of coloured glasses are adjusted ; and 
so on. A colorimeter is occasionally useful m 
photography, as, for instance, in the volu- 
metric estimation of silver nitrate solution with 
potassium chromate, in which it is often difficult 
to recognise the red reaction that ensues owing 
to the original yellow colour of the test solution 
itself. A properly adjusted colorimeter renders 
the change of tint at once manifest. 

COLOUR (Fr., Couleur ; Ger., Farhe) 

A person sitting in a perfectly dark room can 
see neither the form nor colour of the objects 
around him ; but the moment light is admitted 
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TABLE OF SUBTRACTIVE COLOUR MIXTURES OR SUBTRACTIVE ANALYSIS (STOLZE) 
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he at once sees the shape of objects and also 
their colours. It is obvious then that to have 
colour there must be light. Colour is due to 
the suppression or absorption of some of the 
constituent rays of white light {see “ Spec- 
trum ”) A sheet of red glass looks red because 
it has suppressed or absorbed that particular 
region of the spectrum or those colours to which 
red is complementary {<:ce “ Colour, Comple- 
mentary "), and it IS the residuary colours that 
give the observ’^cr the impression of red Pre- 
cisely the same thing happens with any substance 
which IS not transparent, as, for instance, a 
sheet of red paper or a green leaf , the light 
incident on its surface penetrates to a slight 
depth into the substance of the paper or leaf, 
and there meets with a material or surface which 
reflects the light back to the eye, but m its 

f iassage into and out of the paper or leaf the 
ight undergoes selective absorption, and the 
residuum of the incident light now appears 
either red or green. 

White, grey, and black are not colours , the 
first IS the sum of all the spectral rays , grey is 
all the rays reduced m intensity ; whilst black 
IS the suppression of all light, and therefore of 
all colour. This can be strikingly illustrated by 
projecting a spectrum or a series of coloured 
glasses or filters on to a white, a grey, and a black 
surtace. In the first case, all the colours are 


seen m their original purity and strength, whereas 
m the case of the grey surface, the colours are 
still there, but they are reduced in luminosity, 
that IS, they appear less brilliant. With a black 
surface, such as good black velvet, the colours 
are absorbed entirely. 

Colour may also be formed by the interfer- 
ence of the light rays with one another, but this 
is also a suppression of some of the spectral 
rays. {See “ Interference of Light.”) 

It IS usual, therefore, to designate colours as 
” body colours ” and ” surface or interference 
colours.” To the former class belong all coloured 
pigments, and to the latter those colours seen 
on a diffraction gratmg, a thin soap bubble or a 
peacock’s tail feathers 

It IS important to differentiate between the 
action of nijxed pigments and mixed lights, as 
the results are not comparable. In the former 
case, mixing increases in each case the suppres- 
sion or absorption of light with each pigment 
used, whereas the mixing of coloured lights adds 
light to light. To illustrate the first point, take 
three printing inks, red, yellow, and blue, such 
as are used m trichromatic printing, and examine 
the absorption spectrum of each. The letters 
at the top of the diagram refer to the Fraunhofer 
lines, the colours being placed underneath ; the 
black portions show the assumed absorptions 
of the inks, whilst the white portions show the 
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light reflected, the sum of which is severally 
red, yellow, and blue. Now, it is obvious that 
by superimposing these three spectra there is 
no part wliich is transmitted by all three, and 
the result is total absorption of light, or black. 
Taking the case of three-coloured lights, by 
mixing them on a screen by means of a triple 
lantern, just the reverse of the above effect i.s 
obtained ; for convenience, let there be taken 
red, yellow, and blue glasses, matching approxi- 
mately the inks referred to above. Then, con- 
sidering not the absorptions or black portions, 
but the white or transmitted portions in the 
figure, it will be understood that the whole 
spectmm is transmitted and the result is white 
bght 

The former is called subtractive colour mixing 
or analysis, whilst the latter is termed additive 
colour synthesis. It must not be overlooked 
that whilst pigmentary colours have been 
dealt with, in the case of subtractive colour 
analysis, the argument applies also to super- 
imposed transparent colour filters. 

The tables on the preceding page show the 
difference between the two systems. 


be performed much more readily by photography, 
as has been done by Uhler and Wood, of the 
Carnegie University, of Washington, U.S.A., and 
more completely by Wratten and Wainwright in 
their “ Atlas of Absorption Spectra,*’ which con- 
tains the absorption spectra of 170 dyes. For 
this work was used a small box spectrograph 
fitted with a prism grating, and the dye solution 
was contained in a wedge cell of rectangular form 
of I cm. ('4 in ) internal length and 5 mm. 
internal width, with a diagonal partition which 
divided it into two wedge-shaped cells, the one 
being filled with the dye solution and the other 
with the solvent, so as to obviate the prismatic 
effect of the cell. The thickness of the dye 
solution thus varied considerably, the actual 
thickness from end to end of the slit being about 
1 to 15. The spectrograph was provided with a 
wave length scale and an ultra-violet filter. Pre- 
cisely the same results can be obtained by using 
a parallel-sided cell of fixed width and varying 
the strength of the solution, or keeping the dye 
strength constant and varying the cSl width, 
but these plans are laborious and do not give 
the required information in such compact form. 



Diagram Indicating Absorption Spectra of Red, 
Yellow and Blue Printing Inks 


In these tables the colour resulting from a 
mixture of any two colours is found where the 
vertical and horizontal colours meet. Also, the 
term “ whibsh ” means that the colour appears 
pale — that is, mixed with white light. It is 
usual to designate the main or preaominant 
colour and precede it by the colour with which 
it is mixed ; for instance, there may be a full 
or pure green , when mixed with blue, this 
becomes bluish-green ; with still more blue, a 
pure blue-green ; with increasing quantity of 
blue, it becomes gxecnish-blue. 

COLOUR ABSORPTION 

Whilst colour itself is an absorption of light 
{see “ Colour ”), it is extremely important in 
.some cases to know the colours absorbed by 
certain materials, such as aniline dyes for filter 
making. The only method of determining this 
satisfactorily is by means of a spectroscope, or, 
for accurate work, a spectro- photometer. It is 
laborious work, as the absorption of a dye solu- 
tion will alter with increased concentration or 
depth of solution, and it is necessary, therefore, 
to make very careful spectro-pho tome trie obser- 
vations at various dilutions. This, however, can 


COLOUR. COMPLEMENTARY (Fr.. Couleur 
campUmentaire , Ger., Komplementdr- 
farhen) 

For every saturated and unsaturated colour 
there exists another colour which, when suitably 
mixed with it, forms white ; such pairs are called 
complementary colours. It is important to 
know — roughly, at any rate— the complementary 
colours, because one can at once determine the 
colour of the filter required to absorb one or 
the other. For instance, supposing one had to 
photograph a photomicrographic object which 
was stained green and blue m parts, and it wavS 
desired clearly to differentiate the green ; then 
all one would require to know would be the com- 
plementary colour to green, and a filter of that 
colour would absorb the green and show it as 
black. On the other hand, if one wanted to 
show the green and suppress the blue-stained 
portions, then one would only require to know 
the complementary colour to the blue to absorb 
this and render the green clear. 

The following table, compiled by Prof. Griin- 
berg, of Vienna, contains the sum of the observa- 
tions of the leading physicists of the day : — 


Colour 1 

Wave 

length 

Complementary 

colour 

B ave 
length 


tn H-f* 

tn H-t*- 

Red 

6s6 

Greenish blue 

1 492 

Orange 

608 

Blue 

489 

Gold yellow 

^ 585 
■( 57 & 

Blue 

Blue 

48.^ 

472 

Yellow 

1 571 

15^6 

Indigo blue 
Indigo blue 

462 

447 

Greenish yellow 

5 b 4 

Violet 

4.33 


He also gives the following very simple 
formula for finding approximately the coni' 
plementary colour ; — 



in which L' « the complementary colour and 
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L the given wave length. Bx. — What is the 
complementary to wave length 589 ? 


L' = 498 


424 

589 — 559 


= 498 ^ 498 — 14*13 = 483*87 

There is no true spectral colour complementary 
to the pure green spectnun region ; this is found 
111 the purples or crimsons made by a mixture 
of violet and red. (See also “ Zander*s Comple- 
mentary Colour Process.") 


COLOUR, EFFECT OF 

The effect of the various colours on the photo- 
graphic emulsion is dependent chiefly on whether 
the emulsion is colour-sensitised or not, on the 
use of colour filters, and the length of the 
exposure. The ordinary (non-colour-sensitised) 
plate is sensitive to the ultra-violet, violet and 
blue rays, the commercial iso- or ortho chromatic 
plate has an added sensitiveness to yellowish- 
green and yellow, whilst the panchromatic plate 
has red sensitiveness as well. 

There is one effect of colour which is particu- 
larly marked when using screenplates, and that 
IS the effect of reflections from surrounding 
coloured objects on a sitter or object. When 
dealing with ordinary monochrome photography 
this is entirely overlooked, but with colour repro- 
ductions these coloured reflections obtrude them- 
selves sometimes in the most unexpected manner. 


COLOUR FILTER (See " Colour Screen or 
Filter.") 


COLOUR FOG (See ‘‘Fog, Colour") 

COLOUR, FUNDAMENTAL (See “Colour 
Sensations ") 


white cirrus clouds against a blue sky the differ- 
ence in photo-chemical action of the sky and 
clouds is so slight that a contrast or deep-coloured 
screen is used abnormally to suppress the action 
of the sky. On the other hand, when it comes 
to a pictorial representation of a field of wheat 
intermingled wnth poppies, the visual lumin- 
osities of which may be approximately equal, 
the Operator’s {esthetic feeling or education must 
teach him to choose either to disregard the truth 
and to accentuate the golden hue of the wheat at 
the expense of the scarlet poppy, or else to obtain 
a compromise between the two. In such a case 
another factor, of the permissible exposure, comes 
into play. 

Numerous dyes have been used or suggested 
for making the yellow screen, which has now 
largely replaced the old form of pot glass orange- 
colour screen, which contained also a consider- 
able proportion of black that merely increased 
the exposure by cutting down the available 
light. Aurantia, auramme, naphthol yellow, 
methyl orange, tartrazine, and filter yellow K, 
have all been used. Of these, the last is by 
far the most effective, as it completely suppresses 
the ultra-violet rays, which are invisible to us, 
and has a gradual absorption for the violet and 
blue. It is a very soluble dye, and is stable to 
light in the ordinary way. 

The following instructions are modifications 
of those issued by the Hoechst Dyeworks, the 
makers of this dye, for the manufacture of yellow 
screens, and they may be considered typical for 
making all filters, the quantities and dyes merely 
varying according to the particular requirements. 

Stock Dye Solution 

Filter yellow* K -31 grs. 2 g. 

Distilled w*ater . 14 oz. 38 mins. 400 ccs. 


COLOUR PHOTOGRAPHY (See ‘‘Auto- 
chrome Process," " Ives’ Process," 
" Lippman’s Process," ‘‘ Screenplate 
Colour Photography," etc ) 

COLOUR. POSITIVES IN (See ‘‘Positives 
in Colours.") 

COLOUR SCREEN OR FILTER 

A sheet of coloured glass, or glass coated with 
dyed gelatine or collodion, or a cell containing 
a coloured liquid, used to modify tlie action of 
some particular region of the spectrum on the 
sensitive plate. It is usual to divide colour 
screens into two clas.ses, (a) continuing and (.'d 
contrast screens, though the division is purely 
arbitrary and the two insensibly merge one into 
the other. The most used form of screen or 
filter IS the yellow screen, which is employed 
w*ith ivSO- or orthochromatic plates to reduce 
the excessive action of the ultra-violet, the 
violet and blue rays, which it does by partially 
or w'holly absorbing them, and thus, by prolong- 
ing the exposure, gives the green and yellow rays 
more time to act so that the colours may be 
reproduced more nearly in the order of their 
respective visual luminosities (sec ‘‘ Colour 
Sensations" and ‘‘Luminosity, Visual"). The 
exact depth of the yellow screen is dependent 
on the relative sensitiveness of the emulsion to 
the yellow and blue, and also on the effect desired. 
For mstance, in photographing extremely faint 


Stock Gelatine Solution 

Gelatine (hard emul- 

vSion) . . . 420 grs. 60 g. 

Distilled water to . 16 oz. 1,000 ccs. 

Wash the gelatine by stirring twro or three times 
in distilled water, then dram and add to about 
three-quarters of the total quantity of water, 
dissolve m a water bath at 1 20° F , and if it is 
to be kept, add a gram of thymol or a few drops 
of carbolic acid, filter, and make the total bulk 
up to 16 oz. or 1,000 CCS. 

No. I Yellow Filter 

Stock gelatine solution 2 oz. 1 20 ccs. 

Stock dye solution . 24 mins. 3 „ 

Distilled water . . 168 ,, 21 „ 

No. 2 Yellow Filter 

Stock gelatine solubon 2 oz. 1 20 ccs. 

Stock dye solubon . 48 mins 6 ,, 

Disblled water . . 144 ,, 18 ,, 

No. 3 Yellow Filter 

Stock gelabne solution 2 oz. 1 20 ccs. 

Stock dye solution . 06 mins. 12 ,, 

Disblled water . . 96 ,, 12 „ 

No. 4 Yellow Filter 

Stock gelabne solution 2 oz 120 ccs. 

Stock dye solubon . 192 mins. 24 ,, 

For every 16 sq. in. or 100 sq. cm. of glass 
allow 122 minims or 7 ccs. of the dyed gelatine, 
and two of each of the screens must be bound 
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together. The increase in the exposure with the 
above filters for pmachrome or erythrosine bathed 
plates IS No. i 1*3, No. 2 1*7, No. 3 2*0, and 
No. 4 3*0 times. For commercial iso- or ortho- 
chromatic plates — that is, those sensitised in 
the emulsion before coating — the exposure is 
about half as much again. 

The glass of which the screens are made should 
be selected patent plate, about thick, and 

it should be as parallel as possible ; for the best- 
quality screens optically worked glass should 
^oue be used. In order to test the glass for 
parallelism of its sides, it should be placed on a 
sheet of black velvet and held at an angle of 
about 45° some distance from the cross-bars of 
a wmdow, so that the reflection of these can be 
seen lu the glass On turning the glass round 
on the velvet, the image of the cross-bars will 
be seen to be double — that is, the reflection 
from both tlie front and back of the glass will 
be seen. These double images should, as far 
as possible, be constant m position one to the 
other, and not shift up and down or from side 
to side. The glass must be thoroughly cleaned 
and placed on a thick sheet of plate glass which 
has been accurately levelled, and the necessary 
quantity of dyed gelatine poured on to it, 
coaxed out to the edges w'lth a glass rod, and 
allowed to set, when it can be put away to dry. 

It may be pointed out here that the position 
of the filter has some effect on the focal length 
of the lens and also on the defimtion of the 
image When placed behind the lens it slightly 
lengthens the focus, but its effect on definition 
is a matter of actual test with every filter, 
though the nearer the filter is to the plate the 
less the effect ; therefore, obviously, if placed 
in contact with the sensitive surface, the ques- 
tion of the quality of the glass is not of so much 
moment, and m this case even fixed-out and 
washed dry plates may be used. 

The cemeiitmg of colour screens is a messy 
proce.ss, and requires considerable practice to 
perform successfully A fairly thick solubon ol 
Canada balsam m xylol, such as is used by micro- 
scopists, should be used, and the screens well 
warmed for at least half an hour, so as to ensure 
that they are thoroughly dry , the balsam 
should also be gently warmed. A pool of balsam, 
about half the size of the plate, should be poured 
on to one screen somewhat near one edge, and 
the other screen low’^ered first on to this edge 
and slowly alloived to fall down, when it will 
squeeze the pool of balsam out so as to cover 
the whole surface. Then a stout bulldog clip 
should be fastened on each side, and the screens 
put away m a warm place for the balsam to 
dry out ; this will probably take four or five 
days. At first it is better to use exce.ss of 
balsam, as th'S will be squeezed out and can be 
easily cut off w hen dry ; but with expenence the 
quantity of balsam may be reduced. 

The filters for three-colour work are innu- 
merable, the following being sabsfactory : — 

Hoechst Dyeworks* subtractive filters for 
three-colour printing of all kmds. 

Blue-violet Stock Solution 

Crystal violet . . 617 grs. 4 g. 

Warm distilled water 1202. 155 mins. 350 ccs. 

Glaaal acetic acid . 5-6 nuns. 5-6 drops 


Filter 

Dye solution 338 mms. 20 ccs. 

Gelatine solution (6 %) oz. 100 „ 

or — 


Stock Solution 

Rapid filter blue . 15^^ grs. i g. 

Hot distilled water 6 oz. 160 nuns. 180 ccs. 
lyiquor ammoniae . 8 mins 8-10 drops 


Filter 

Dye solution 338 mins. 20 ccs. 

Gelatme solution . 3^ oz. loo ,, 

This is faster to light than crystal violet. 


Green Stock Solution 

Rapid filter green I . 62 grs. 4 g. 

Distilled water 3J oz. icx) ccs. 


Filter 

Dye solution . 338 mins. 

Gelatine solution (6 %) 3 J oz. 


20 CCS. 

IOC) ,, 


This transmits a narrow band m the extreme 
red , the following does not, and should always 
be used with panchromatic plates : — 

Stock Solution 

Filter blue green . isi grs. i g 

Rapid filter yellow JSi ,, i t. 

Distilled water 3^ oz. 100 ccs. 


Filter 

Dye solution . 338 mins. 20 ccs 

Gelatine solution (6%) 3^ oz. ,, 


Red Stock Solution 

Rapid filter red I 77 grs 5 g 

Distilled w'ater . 7 oz. 200 ccs. 

Filter 

Dye solution . . 338 mms. 20 ccs. 

Gelatme solution (6%) 3J oz. 100 ,, 

Allow 1 18 minims to every 16 sq. in., or 7 ccs to 
every 100 qcm., and cement two glasses of each 
<x)lour together The ratio of exposures for 
pmachrome or pinacyanol bathed plates is, for 
the blue screen {yellow printing) negative, 4 , 
for the green screen (red printing) negative, 
8-12 , for the red (blue printing) ncgabve, 8-12 

For liquid filters the following, suggested by 
Newton and Bull, for use with panchromabc 
plates, with cells of i cm. internal thickness : — 


Blue Filter 
Vic ton a Blue B 

(Bayer) (1% sol ) . 448 mins. 47 ccs. 

Naphtliol green ( i % sol.) 174 „ 18 „ 

Distilled water to . 20 oz 1,000 „ 

This will not keep well when mixed. 

Green Filter 
Rapid filter green (1% 

sol ) . . 87 mins 

Naphthol green (1% sol ) 87 „ 

Rapid filter yellow K 

(r%sol) . 87 „ 

Distilled w^atcr to . 20 oz. 

Red Filter 

Rose Bengal (i%sol.) 442 mins, 84 cCvS. 
Rapid filter yellow iC 

(1% sol.) . . 442 „ 84 „ 

Distilled water to . 20 oz 1,000 „ 

The above are to be used for the subtractive 


9 CCS. 

9 „ 

9 „ 

I,CXX> ,, 
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process or three-colour printing, whether on 
paper or in the shape of supenn^osed stained 
transparencies for projection. For the pro- 
jection of transparencies by means of coloured 
lights or the additive process, the following should 
be used for obtaining the negatives : — 

Violet ‘blue Stock Solution 

Crystal violet . . 62 grs. 3 g. 

Methylene blue . 15^,, i „ 

DistiUed water 8 oz. 384 mms. 250 ccs. 

Glacial acetic acid . 5-6 mins. 5-6 drops 

Filter 

Dye solution . .338 mms. 20 ccs. 

Gelatine solution (6%) 3i^oz. 100 „ 

Green Stock Solution 

Rapid filter green 2 . 62 grs. 4 g. 

Distilled water 4 oz. 107 rums. 120 ccs. 

Filter 

Dye solution . -338 mins. 20 ccs. 

Gelatine solution . 3^ oz. 100 ,, 

This transmits a narrow band in the red, but 
the following does not : — 


Stock Solution 


Filter blue green 

. I 8 ’ 

grs. 

1*2 

g- 

Rapid filter yellow 

. 34 

,, 

2-5 

,, 

Distilled water 

• 7 

oz. 

20U 

CCS. 


Filter 




Dye solution 

. 338 

mins. 

20 

CCS. 

Gdatine solution 

Vi- 

ICO 

,, 

Stock 

Red Solution 



Rapid filter red 2 

• 77 

grs. 

5 

g- 

Distilled water 

7 

oz. 

200 

CCS. 


Filter 




Dye solution 

. 338 

mins. 

20 

CCS. 

Gelatine solution 

(6%) 3 i oz- 

100 

yt 


The quantity of dyed gelatine per area is the 
same as for the subtractive filters, and two filters 
of like colour must be cemented together. The 
ratio of exposures with pinachrome or piiiacyanol 
bathed plates is blue 4, green 12, red 12. 

COLOUR SENSATIONS 

Although there are considered to be but six 
or seven spectrum colours — red, orange, yellow, 
green, blue, mdigo, and violet — they melt so 
insensibly one into the other that there are an 



Curves Representing Actions of Various 
Spectrum Colours 


infinite number of distinct colours ; again, in 
natural objects there are innumerable colours. 
It has been proved, however, that there are only 
three fundamental colours, that give rise to all 
the other colours by the excitation of three sets 
9 


of nerve fibrils in the retina. This theory was 
enunciated first by Thos. Young (“ Lectures on 
Natural Philosophy,” 1807), and further elabor- 
ated by Clerk-Maxwell {Edinburgh Transactions, 
21,275, 1855), Von Helmholtz, Abney, Konig, 
and others. The curves representing the respec- 
tive actions of the various spectrum colours, 
according to Konig and Dieterid, are shown m 
the accompanymg diagram, and represent the 
sensations exated in the retinal nerves by the 
three fundamental colours. There is some 
difference in opinion between physidsts as to 
the exact wave lengths of the fundamental 
colours, but there is not much error in the assump- 
bon that they are : — 

Red — extreme end of the visible spectrum 
about \ 665. 

Green — \ 507. 

Blue — \ 475. 

The red sensation curve begins about X 680, 
reaches its maximum at K 575, drops strongly 
at A 490, with a slight nse again toward A 450, 
and ends at a 390. The green sensation curve 
begins at A 680, rises to a maximum at A 550, 
and ends at A 440. The blue sensation curve 
rises from A 580, rise.s sharply at A 480 with a 
maximum at a 450, and ends at A 390. 

The above may be considered as the now 
generally accepted theory of the colour sensations, 
but Hering suggested six fundamental colours — 
red, green, yellow, blue, white, and black. This 
theory has not been accepted, but is interesting, 
a.s on It has been based a four-colour printing 
method (Zander). 

COLOUR SENSITISING 

It was very early recognised that certain 
colours acted more strongly on the photographic 
plate than others, and that the former were nearly 
all those that reflected the violet and blue 
spectral rays, which therefore -were called the 
” chemically active ” or ” actinic,” whilst green, 
yellow, orange, and red hardly produced any 
action at all. This view prevailed for many 
years, though Hersihel pointed out in 1842 that 
it did not apply generally, as violet petahs faded 
most quickly 111 green light and the other blue 
flowers faded most in yellow light. Draper 
enunciated the law^ that only those rays acted 
chemically on a substance w’hich were absorbed 
by it. 

In 1873 H. W. Vogel was examining various 
silver salts m the spectrograph and found that 
some Rnglish collodion plates, which had been 
stained with a yellow dye to prevent halation, 
were distinctly sensitive to green. Led by this 
fact, Vogel examined the absorptions of various 
dyes and then added them to collodion emulsion, 
and found that these also sensitised for the 
colours they absorbed. Tins pnnaple was con- 
firmed by others, and soon after was successfully 
applied to commercial gelatine plates by Attout 
Tailfer, of Paris. 

The action of a very large number of dyes has 
been examined by various authorities, Bder, 
Valenta, Von Hiibl, Eberhard, Hinterberger, 
Ruh, etc., and the first-named, who has paid 
special attention to this subject, has formulated 
the following important conclusions : ( i ) The 
absorption spectrum of neither an alcoholic nor 
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of an aqueous solution of the dye coincides with 
the position of maximum light action on the 
dyed gelatino-bromule of silver. (2) The maxi- 
mum of sensitiveness of the dyed silver bromide 
lies nearer the red than does the abso^tion 
maximum of any solution. (3) The position of 
the maximum of absorption of the dye m gelatme 
and that of the maximum of sensitiveness of the 
dyed silver bromide differ generally by about 
thirty wave lengths ; that is to say, those ravs 
of light that are most active photographically 
on the dyed silver bromide possess a mean greater 
wave length of about thirty wave lengths than 
those that are absorbed by the dyed gelatine 
(without the silver bromide), (4) The absorp- 
tion maximum of silver bromide dyed with 
eosine coincides exactly with the maximum of 
light sensitiveness on silver bromide dyed with 
eosine ; that is to say, those light rays which are 
absorbed by eosme-dyed silver bromide have the 
same wave length as those for which the dyed 
silver bromide shows the increased sensitiveness 
(5) The dyes must stain the silver bromide gram ; 
the dyes that act vigorously are all “ substan- 
tive ** dyes. (6) They must show m the dry 
state — on dyed gelatine, or more correctly, on 
dyed silver bromide — even in considerable 
dilution, an intense absorption band if they are 
to produce an intense action on the silver 
bromide. A iiarrow absorption band gives a 
narrow sensitising band 

Although it has been established that a colour 
sensitiser must dye the silver bromide gram, yet 
all dyes that stam the silver bromide are not 
sensitiscrs. Neither fluorescence nor fugitive- 
ness to light plays any important part, as pure 
erythrosiue is not fluorescent and yet is a power- 
ful sensitiser, and is fairly stable to light, whilst 
cyanine is very unstable and is a good sensitiser. 
Apparently, there is no connection between the 
chemical constitution of a dye and its sensitising 
powers, though Lumi^e and Seyewetz have 
concluded that the sensitising action is con- 
nected m some way with the chromophoric group 
of elements. Joly has pointed out that all the 
sensitisers are photo-electric, and assumes that 
electrons are set free from the dye which act 
on the silver halides 

Colour sensitive plates may be divided into 
practically two mam classes, the commercial 
Achromatic or ortho cliroinatic plate and the 
panchromatic plate. The former are usually 
prepared by adding erythrosme to the emulsion, 
either at the time of mixing or ju.st before coat- 
ing, and are sensitive mainly to yellow-green and 
yellow, there being a characteristic gap or lack 
of sensitiveness in the blue-green. The pan- 
chromatic plates are nearly all made by bathing 
the ffnishea and dried plates m a solution of the 
erythrotina. 

The method of introducing the dye into the 
emulsion has considerable influence on the result- 
ing colour sensitiveness. Those dyed in the 
emulsion — that is, before coatmg — have usually 
a lower x than plates bathed in a dye solution ; 
that is, they are less colour sensitive, though the 
reason for this is not apparent. 

Aithough excellent commercial colour-sensi- 
tive plates can be obtained, the following 
infonnation may be useful. To sensitise for 
bine-green and green, up to about \ 5,500, the 


best dye is acridine orange NO, of the beonhafdt 
Parbwerke, Miihlheim. 

Stock Solution 

Acridine orange NO . 9*6 grs. i g. 

Alcohol . . .20 oz. 1,000 CCS. 

Industrial alcohol may be used instead of the 
pure. The actual sensitising bath is : — 

Stock dye solution . 4 oz. 200 ccs. 

Disfalled water to . 20 ,, ijcxio ,, 

For greenish- yellow and yellow up to \ 5, 900, 
erythrosme should be used, and the most suit- 
able dyes are bluish erythrosme of the Badische 
Anilm and Soria Fabrik, that made by Schu- 
chardt, of Gorlitz, or the pure dye of Meister, 
Lucius and Brumng, of Hoeclist A stock 
solution is made of i : loor^ of alcohol, as with 
acridine; the .sensitising bath is : — 

Stock dye solution . .1 oz 200 ccs. 

Liq. ammonue (*880) . 90 mms. 10 ,, 

Distilled water to . 20 oz t,oc)0 ,, 

Erythrosme is an excellent .sensitiser for the 
above region, but it leaves a inmimum or gap 
in the bluish green, which, however, fills up with 
a generous exposure, so that it can be used 
instead of acj^chne orange for all but spectrum 
work in the blue-green, and has the advantage 
of being more readily washed out of the gelatme, 
alcohol alone being able to remove the last traces 
of acridine 

To sensitivse for green, yellow, and red up to 
about A 6,200 — A 6,40< \ one of the following 
should be userl : ortliochrome T, pmaverdol, 
pmachrome, or homocol, the action as red sensi- 
tisers being greater in the last two than the 
first two. A I : 1000 alcoholic stock solution 
should be made, which should be kept in the 
dark ; the actual sensitiser is — 

Stock dye solution . 20 mins 2 ccs. 

Distilled water . 20 oz t,ooo ,, 

For the extreme visible red pinacyanol should 
be used in the same wmy. 

For the infra-red, about wave length A 7,180, 
“little a," as it is usually called, dicyanme 
should be used as above, only the stock .solution 
must be added to the water at the very last 
moment, when everything is quite ready, and 
the plate immediately flowed with the dye, as 
the weak solution lo.ses its sensitising power very 
quickly. 

The most convenient method of sensitising is 
by means of a grooved trough, into which, when 
filled with dye solution, the plates can be dropped. 
Or the worker may use a dish twice as large as 
the plates to be sensitised at one time. These 
are put at one end of the dish ; the dish is 
tilted, and the dye solution poured into the 
empty end ; then the dish is tilted back, so 
that the dye solution runs in an even wave over 
the plates. The dish should be gently rocked 
for three minutes, then the plates removed and 
washed in a good stream of running water for 
three minutes, and set up to dry in a proper 
drying cupboard, or in an air-tight box cont^n- 
ing a saucerful of calcmm chloride. 

An alternative method of sensitising which 
considerably hastens the drying, is to replace 
two-fifths of the water in the above baths by 
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acetone or methyl alcohol ; the plates then dry 
in about half an hour in a warm place. 

The best panchromatic sensitiser is that sug- 
gested by R. J. Wallace. 

Pinacyanol (i : 1,000 sol ) 134 mins. 14 ccs. 

Pinaverdol (i : 1,000 sol ) 106 ,, ii ,, 

Homocol (i : 1,000 sol.) 106 „ ii „ 

Liquor ammonite . • 3^^ 33 *» 

Alcohol . . . 8 oz 4fK) ,, 

Distilled water to . 20 ,, i,ooc.> ,, 

The plate to be sensitised should be clean work- 
ing and with a fine gram, and therefore not too 
rapid. Care must be exercised as to the dark- 
room illumination and no light should be used 
for red sensitising. K J. W. 

COLOUR SENSITIVENESS 

Silver bromide precipitated in the form of an 
emulsion possesses great sensitiveness for the 
ultra-violet, the violet, and blue spectral regions. 
With an admixture of iodide of silver, precipitated 
at tJie same time, the sen.sitiveness extends 
beyond the bright blue slightly into the bluish 
green, but there is no practical .sensitiveness to 
green, yellow, orange, or red. Sensitiveness to 
these regions is conferred on the silver halides 
by the addition of certain dyes to the emulsion 
in the making, or preferably by bathmg the dry 
plates m aqueous solutions of dycjs. It will be 
noted that the expression “ no practical vsensi- 
tiveness " is used, and this is employed for the 
specific reason that if the exposure is sufficiently 
prolonged, all the spectral clours will affect the 
silver halides, but the more actinic rays must be 
screened off by suitable filters ; it is not practical 
to give such prolonged exposures in the process. 

COLOUR SENSITOMETER 

A series of coloured glasses or dyed gelatmes 
having special spectral transmissions, used for 
te.stmg the colour sensitiveness of plates. Vidal 
constructed one of the first of these instruments, 
and the Chapman - J ones plate tester can also 
be used for the same purpose. Abney has sug- 
gested a somewhat similar instrument. They 
have not found extended practical apphcation. 
{See “Colour Seusitometry.") 

COLOUR SENSITOMETRY 

Soon after the introduction of the colour 
sensitive plate some method was found needful 
for expressing the added colour sensibveness, and 
this was effected by exposing a plate in the 
spectrograph and estimating the densities by 
visual examination or merely drawing a graphic 
(urve, a test of great unreliability, still further 
complicated by the fact that prismatic spectro- 
graphs were used. Later, plates were exposed 
to isolated patches of monochromatic light, a 
curve being obtained from the resulting negatives. 
This method was stiU further improved by using 
a spectrum and varying intensities of white light 
and obtaining an interpolation curve. 

The great disadvantage of the spectrographic 
method is that it is not capable of brief and 
commonly understood expression, and therefore 
many attempts have been made to obtain sensito- 
metric tests by means of charts of. coloured pig- 
ments, which are open to the most serious 
objection that the pigmentary colours reflect 


an enormous amount of white light, and whilst 
there is no object in nature that docs not reflect 
white light, what the worker really desires to 
measure is the true increase in sensitiveness to 
a pure colour. Abney’s colour sensi tome ter and 
the Chapman- Jones plate tester consist of 
coloured glasses or gelatmes of equal luminosity, 
transmitting either small or broad isolated 
patches of the spectrum, and the densities obtam- 
able can then be read and charted. Later, Bder 
and others divided the spectrum into three 
broad regions, the one including the blue and 
violet up to about \ 5,fK)0, which is practically 
the sensitiveness of the ordinary emulsion ; a 
second region extending from the blue through 
the green to the yellow up to A 5,900 , and a 
third, used only for panchromatic plates, extend- 
ing through the red. Hder utilised the Schemer 
sensitometer, and thus expressed numerically 
the actual ratio of .speeds of the non-colour- 
sensitised emulsion and the added colour sensi- 
tiveness. 

This method has been still further extended 
by Mees and Sheppard to the Hurter and Driffield 
system, and is the most practicid. The following 
are briefly the mam features of it : the H. & D. 
sector wheel and the screened acetylene hght 
{see “ Plate Testing ’’) are used, and between 
the light source and the sector wheel are mserted 
absorbent solutions which limit the active light 
to particular regions of the spectrum. For test- 
ing commercial iso- or orthochromatic plates, a 
yellow and a blue filter (Bder) are used , the yellow 
filter consists of a 4 per cent, solution of potas- 
sium chromate (not bichromate) in a thickness of 
I cm. The blue filter is a 2 per cent, solution of 
aramonio - sulphate of copper, also in i cm. 
thickness. The plate to be tested is exposed 
behind these two filters, and after develop- 
ment the inertias are found in the usual way, 
and the result or rabo termed x {chroma, a 
colour), and is — 

yellow inertia blue sensibveness 

blue mertia yellow sensitiveness* 

For instance, a commercial iso plate was foimd 
to have an mertia of 0-34 behind the blue screen 
and an merba of 4*8 behind the yellow screen ; 
then — 


yellow inertia 4-8 _ blue sensibveness 100 
blue merba 0-34 yellow sensitiveness 7*1 
X 14. 

For panchromabc plates, it is essimtial to know 
also the increased sensitiveness to red ; and 
Mees and Sheppard use three screens as follows : 
the blue screen is Bder’s given above, which 
passes the violet and blue up to A 5,000 ; the 
green screen, which passes from A 5,900 to 
A 5,000, consists of Bder's chromate screen 
given above plus a screen of i cm. thickness 
of a saturated solubon of copper acetate ; the 
red screen is made with rose Bengal and tar- 
trazine : — 


Rose Bengal . 
Tartrazine 
Distilled water to 
Gelatine 


. 48 grs. 

. 96 „ 

. 20 oz. 

. 728 grs. 


5 g. 
10 „ 

1,000 CCS. 
73 g. 


Allow 20 minims, or 1*25 ccs., to every squire 
inch of glass. 
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In ail cases the screened acetylene light 
has been used, and whilst this does not give 
the absolute inertias of the plate, the ratios of 
colour sensitiveness are preserved. For three- 
colour work the actual filters to be employed 
may l>e used in the same way, and if an exposure 
be made without a filter the necessary increase 
of exposure for the blue-violet filter over the 
unscreened plate can readily be found. Con- 
siderable influence is exercised naturally upon 
the results obtained by the nature of the light 
employed, and one can easily understand that 
the standard light should be, if possible, daylight 
of constant spectral composition, or a secondary 
standard witli as near as possible the same spec- 
tral composition ; for if the light be yellow, with 
a decided paucity m violet and blue rays, and 
corresponding richness in yellow and orange, the 
colour sensitive plate would show a much higher 
colour sensitiveness, which would be totally 
misleading. H. J. W. 

COLOUR TEST FOR PLATES {See “ Plate 
Testing.") 

COLOURING PHOTOGRAPHS, ETC. 

The three popular processes for colouring 
prints and slides arc by means of aniline dyes, 
water colours, and oil colours. Colouring by 
the crystolemii process (which see) is also widely 
practised. Aniline dyes, although not so per- 
manent as water colours, have largely super- 
seded the latter, the dyes being so cheap and 
easy to use ; they are also transparent, and allow 
the details in the pictures to show through them, 
whereas some water and oil colours are body 
colours which hide all detail. 

Photographs to be coloured with dyes or 
transparent pigments should not be deeply 
printed or given too warm a tone ; but these 
points are of no importance when body colours 
are used, A desk of some kind, or an easel, 
will be required for large prints, but small ones 
may be laid flat upon a table or held in the 
hand. Lantern .slides and other transparencies 
arc best held in the hand over white paper, or 
placed upon a retouching desk in such a way 
that the light comes through the slide, using 
preferably artificial light, as shdes coloured in 
daylight are sometimes disappointing when 
viewed on the screen ; transmitted light allows 
the density of the colours to be better judged. 
Sable brushes of the sizes known as No. o (very 
small) to Nos. 5 or 6 will be found the most 
serviceable for average work, but others, as 
experience dictates, may be found useful. 

Aniline Dyes. — These are the simplest of all 
colours in use, and may be used for slides and 
all kinds of prmts, although they appear to best 
advantage on ordinary P.O.P. (gelatine) prints. 
Suitable dye solutions all ready for use may be 
purchased, the colours being put up in cheap sets 
and in convenient form. Penny packets 

of dyes, obtainable at oil shops, are good enough 
for experimental work ; to prepare them for use 
dissolve first in J oz. of acetic acid or vinegar 
and make up to 2 oz. with water. The raw dyes 
may be dissolved and prepared in the same way, 
but very little of the actual dye need be used, 
as they are very strong, and a few grains will 
make a large quantity of coloured solution. The 


number of colours will depend upon the character 
of the work ; clever colourists, it should be said, 
can get all colours they waut by using only 
three — blue, yellow, and red — as by mixing 
these in suitable proportions any colour likely 
to be needed can be produced ; blue and yellow 
make green ; red and yellow, orange ; blue and 
red, violet, etc. etc., the exact tints depending 
upon the proportions of the two colours. The 
average worker will prefer ready-made dye 
solutions, and the following will be found the 
most serviceable : Blue, yellow, brown, olive 
green, scarlet, purple, orange, and pink. These 
ayes may be combmed if desired, green and 
orange, for example, making citrine ; orange 
and purple, russet , etc. The secret of success 
in using aniline dyes is to have them weak, 
building up the colours required by repcateil 
washes of the dye rather than attempting to 
obtain in one application a colour of full strength. 
So important is this that the beginner is advised 
to begin colouring with dyes near to a water 
tap, so that as the colours are put on they may 
be largely washed off under the tap, the opera 
tions being repeated until the desired strength is 
obtained. The process is really that of staining 
or dyeing the print rather thfiui painting, as the 
last-mentioned term is generally understood. 
If the print is mounted and cannot be satis- 
factorily rinsed in water, the colours should be 
apphed to the print very dilute, and immediately 
blotted with dean white blotting-paper. This 
prevents the dyes acting too auickly, and 
obliges me worker to proceed slowly and build 
up the colour. Blotting-paper is not suitable 
for use on slides, and the slides should be repeat- 
edly rinsed instead, unless the dyes are applied 
sufficiently weak m the first instance. Prints 
do not usually require any^ preparation for 
colouring, but if much blotting or rinsing is to 
be done or the brush is at all stiff, it is advisable 
to harden gelatine films — P.O.P. , bromide and 
gaslight papers and lantern slides — with a solu- 
tion of I oz. of formaline in 10 oz of water ; 
the fixed and washed slide or print is immersed 
in this for about ten minutes and then washed 
well. Alum should not be used for hardening 
previous to colouring with dyes, as it is apt to 
react chemically with some of the colours. 

Water Colours. — Water colours may be 
employed for all kinds of prints and slides. They 
differ essentially from dyes in that they do not 
sink into and stain the film, and therefore the 
surfaces need to be specially prepared so that 
they do not repel the colours ; also, a medium 
is necessary for the colours in order that they 
may not dry dull and dead. A suitable applica- 
tion for prints is the following oxgall mixture : — 

Purified oxgall , ,15 grs. 6 g. 

Methylated spirit . , i oz. 250 ccs. 

DistiUed water . . 4 „ 750 ,, 

This should be well mixed and applied to the 
surface with a broad, soft brush, and the print 
when dry will be in a proper state to take Doth 
water colours and even oil colours. This pre- 
paration is essential for albumen prints and 
others with a greasy surface, but may oe omitted 
in the case of freshly-made P.O.P. or other 
gelatine prints. 

A suitable medium to use in place of water 
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for the water colours is made by dissolving a 
small quantity of the best gum arabic in sufEicient 
water to cover it, and adding two or three drops 
of glycerine. This is not necessa^ for matt 
surface prints. An albumen .solution must be 
used as a medium when colouring albumen 
prints, and some workers use it for all kinds of 
glossy prints ; it takes the place of the gum 
mixture, and is quite as good. The albumen 
mixture consists of the following : — 


White of egg 

1 

oz. 

30 

CCS. 

Glycerine 

15 

drops 

15 

drops 

Liquor ammonisD 

15 

>> 

15 

»» 

Ammonium carbonate 

20 

grs. 

13 

g- 

Water 

2 

drms. 

7 

CCS. 


Whip the white of egg to a froth, allow to stand 
until clear, add the other chemicals previously 
dissolved in the water, and filter through muslin. 

The choice of water colours is an important 
item , there is a feeling in favour of colours 
in pans and not in tubes, but there is probably 
not much in the preference. Some are trans- 
parent, others semi-transparent, and others, 
again, are opaque or body colours. An expe- 
rienced worker may use any or all for print 
colouring, but for lantern slides transparent 
colours must be used. They are easily recognised 
by painting a few dabs upon glass and examining 
by transmitted bght. Transparent colours are 
Prussian blue, crimson, alizarine yellov;, Italian 
pink (which is really a yellow), olive green, sap 
green, purple madder and lake, and burnt car- 
mine. The opaaue colours are light red, yellow 
ochre, scarlet lake, ultramarine, Naples yellow, 
burnt umber, and Vandyke brown. The semi- 
transparent colours are sepia, madder brown, 
raw and burnt sienna, cobalt, and bistre The 
above list is not by any means complete, but 
contains enough for average work. When white 
is required, Chinese white and no other should 
be used. For faces of portraits the colouring is 
usually put on very weak in the form of cross 
hatching, but for all other work colours are 
brushed on in the usual way, using plenty of 
the medium so as to weaken the colours. 

I^antem slides can be coloured with trans- 
parent water colours, but they need no special 
preparation, although many consider it advis- 
able to harden them with formabne Colours are 
applied in broad, even sweeps, and but httle 
difficulty will be experienced except in skies, 
which more often than not are plain glass 
When the Prussian blue — really the only pigment 
available for the purpose — is put on the plain 
film, brush marks are likely to show, but tlus 
defect is remedied by dabbing the blue while 
wet very gently with the finger-tip, or with a 
piece of kid glove stretched over the finger. 
The sky may be stained an even blue with dyes, 
and then given character with water colours. 
The slides also may be chemically toned to 
various tints and then completed with water 
colours. Considerable practice is necessary for 
lantern-slide work, and no small artistic skill, 
if it is wished to avoid the banal effects fre- 
quently seen in commercial slides. 

Oil Colours . — Painting in oils, particularly upon 
enlargements, is chiefly a professional practice, 
and the method of doing the work depends to 
some extent upon the materials used. Trans- 


parent oil colours may be handled in a different 
manner from that adopted when body (opaque) 
pigments are used. The latter cover up the 
image, whereas the former, which give a rather 
weak effect, permit the shades and details of 
the picture to show through. For strength and 
high colouring the opaque colours are necessary, 
and for their use a knowledge of drawing and 
painting in general is requisite, as the photo- 
graphic image is simply used as a base The 
colours which will be found of the greatest ser- 
vice are emerald green, Vandyke brown, indigo, 
Indian red, burnt umber, pink madder, light 
red, raw sienna, Naples yellow, yellow oihre, 
blunt sienna, crimson lake, raw umber, ultra- 
manne, flake white, and ivory black. 

Any kmd of print may be coloured in oils — 
bromide paper being the most widely used — 
but owing to the oily nature of the colours it 
IS necessary to size the print first in order to 
prevent the colours sinking into the paper. To 
make a suitable size, (bssolve one pennyworth of 
clear patent size (obtainable at an oil shop) 
in one pint of hot water, and when nearly cool 
give the picture a coat, and set aside to dry in 
a warm place. The coat of size must not be 
too thick, or it may peel off at a later stage and 
bring the coloius with it. The bru.shcs should 
be varied both in kind and size, according to the 
work There should be provided stout hog-hair 
brushes, some thin badger brushes, and a few 
small sables ; a badger softener is also u.scful. 
Megilp is used for thinning the colours, and a 
plentiiul supply of turpentine should be provided 
for washing the brushes 

The methods of applying the actual eoloivs 
vary considerably It is usual to apply a suit- 
able tint to the deepest shadows, and to work 
from this to the highest hghts, using a more 
sohd colour as the work proceeds, the reverse 
of water-colour painting Drapery and c-ostumes 
in portrait work may first be covered ydth 
transparent colour, working into it the various 
tints for the shadows, half-tones, and high lights. 
After the first tints have been put in, it is usual 
to let the canvas dry and to rub over with 
poppy oil, removing the excess with chamois 
leather ; the more delicate colouring is then 
worked in. It is difficult to give precise in- 
structions for colourmg, and the worker must 
to a large extent be guided by his own tastes. 
When the pamtmg is completed it should stand 
on one side for a month before varnishing with 
copal or mastic, and in no case must the vami^ 
be applied until the pamtmg is dry. Copal is 
a hard and durable varnish, but mastic is widely 
used because it dries quicker and, if necessary, 
may be removed easily. 

For lantern slides transparent oil colours must 
be used. They are sometimes put on with a 
brush in the same way as water I'olours, but it 
is more general to dab on the colouring with the 
finger-tip. The best way of obliterating ^e 
grain of the finger-tip is to woik upon the slide 
placed at different angles so as to cross the 
markings and break them up very bghtly into 
a series of imall dots. The finer details art 
best coloured by means of a fine sable bmsh» 
but too much colour must not be put on, as it 
is better to mid er- paint than over-paint, it 
being easier to add the colour than it is to take 
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It away. A useful dodge is to put the oil colours 
at first on the plain glass side, from which they 
may easily be removed if any error is made, 
or the colouring may be put on the cover glass 
of the slide. Parts of the slide may be coloured 
with dyes and parts with oil and water colours 
with good effect, but, no matter what process 
of colouring is adopted, some practice is neces- 
sary, particularly with oils, which are the most 
difficidt for a beginner to use satisfactorily. A 
slide for colouring m oil or water colours must be 
hghter and brighter than those for ordinaiy use, 
and it is important that they be dried m a room 
free from dust, as any specks or hairs upon the 
slide will show up very prommentlj^ when 
magnified upon the screen. P. R. S. 

COMA (Pr., Aberration zonale , Ger., Zonen 
abirrung, Nebeltger saum) 

Synonyms: obbque spherical aberration, zonal 
aberration. A defect resulting from the unequal 
magnification of the different zones of a lens, 
these zones being defined as imaginary circles 
dividmg the surface of the lens mtu concentric 
rings. As a result of coma the image of a bright 
point of light towards the margin of the field of 
view, produced by oblique rays, will be rendered 
as a comma- or pear-shaped blur — whence the 
name “ Coma " Coma may occur m a lens other- 
wise well corrected for chromatic and spherical 
aberration, and is approximately removed by 
careful design of the curves of the objective and 
precise selection of the different km (.Is of glass 

COMBINATION PRINTING 

The ait of making a print by the use of two 
or more negatives The simplest form of com- 
bination printing is the printing of a cloud into 
a landscape, but combination printing proper 
IS the art of addmg trees, figures, or other objects 
to a picture, as practised by Rejlauder, Robm- 
son, and other past masters of the art. Com- 
bmation printing had its origin in iSj^, when 
Berwick and Annan, of Glasgow, exhibited a 
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icture printed from two different negatives — a 
gure in a landscape. In 1858 Sarouy patented 
an improved process which con.sisted of takmg 
up the different portions of the collodion film 
from the glass of one or more negatives and 
laying them down upon another glass in their 

n er relative positions and printing from it. 

mder, however, was the first to draw 
attention to the pos.sibilities of combination 
printing, and in 1857 he used thirty negatives 


to produce a single picture (“ The Two Ways of 
I^ife”), which he exhibited at the Manchester 
Exhibition of that year ; all except the part 
required was blocked out on each negative, all 
the negatives were then laid in turn upon sensi- 
tive paper and printed, the remainder of the 
paper bemg covered with black velvet. In the 
following year (1858) Robinson produced the 
first of his famous series of combination prints, 
“ Fading Away,’' for which five negatives were 
used, and in 1863 “Bringing Home the May “ 
(nine negatives) , this type of combination 
printmg then became the craze. 

The methods fully described under “ Clouds, 
Printing in,” may be adopted in some forms of 
combination printing ; but in others, sudi as the 
addition of a figure to a landscape, or the sub- 
stitution of a smtable background for an unsuit- 
able m a figure subject, a different method will 
be more fittmg (see, for example, “Backgrounds, 
Printing m “) In many cases, however, the 
pencil and brush marks described under the 
heading first given above will be found useful 
m securing registration 

For combining portions of two or more nega- 
tives to form one print, whether the object is to 
print a new background to a figure or to combine 
in one picture selected parts of two or three 
landscapes, etc., the method described under the 
heading, “ Backgrounds, Printing in," or some 
modification of it, can be adopted. In some 
respects the method about to be described has 
points of advantage compared with that given at 
the reference last mentioned. A silver print is 
taken from the figure negative, and the figure 
cut out very carefully with a sharp knife. Both 
parts of the print must be kept to form masks. 
First, the portion from which the figure was cut 
should be attached to the glass side of the figure 
negative, and then the two negabves should be 
held together vertically with their edges resting 
on the table and the comers accurately coincid- 
ing, or preferably placed on a retouching desk 
with their comers together. The figure negative 
must be underneath and the glass side of each 
negative towards the worker. The figure that 
was cut from the rough print must now be 
attached to the glass side of the background nega- 
tive m such a manner that it corresponds in 
position accurately with the openmg m the 
mask on the figure negative, this opemng being 
easily seen for obtaining a correct adjustment by 
this method of holding the two plates. 

In printing, it is immaterial which negative 
is used first. Either negative is placed in the 
printing frame with one edge in close contact 
with the woodwork of the frame — preferably the 
edge that was re.sting on the table when the 
masks were adjusted on the negatives. In the 
diagram the edge a B is shown pressed closely 
against the frame, the comer being pressed right 
into that of the frame The printing paper 
need not be cut accurately to fit the negative, 
but it must touch the same side and the same 
corner of the frame as the negative. The paper 
is indicated by dotted hnes. When this part of 
the printing is finished, the print and the nega- 
tive are removed from the frame, and the second 
negative is placed in the frame with its corre- 
sponding side and corner pressed closely against 
the side and comer a b. The print is again 
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placed in position as before with the same side 
and comer touching the same parts of the 
frame, and the second part of the prmtmg com- 
pleted. 

If the masks have both been accurately fitted 
to their respective negatives, the two parts of 
the prmt should join perfectly. Each print will 
show a soft outline due to the fact that the block- 
ing out IS on the glass side of the negative, and 
these two outlmes will slightly overlap and soften 
into each other m such a manner that, with 
reasonable care in fitting the masks and in print- 
ing, the junction will not show. When the block- 
ing out is on the film of the negative it is almost 
impossible to prevent the junction from show- 
ing as a hard and crude line, white m .some 
places, dark in others. Maskuig on the glass .side 
possesses the great advantage that it dcjes not 
spoil the negative for other purposes. At any 
time the masking may be removed, leaving the 
negative immjured. 

COMBINED DEVELOPMENT AND FIXING 

{See “Development and Fixing Com- 
bined.’') 


COMBINED LENSES 

When two lenses, such as the Zcis.s single 
anastigmats, are combined to form a doublet, 
there is a simple formula for finding the focal 
length of the combination. It is to (bvidc the 
prcxiuct of the focal lengths of the two com- 
ponents by their sum minus the distance by 
which their optical centres or nodes of emission 
are separated. Thus, in the case of two lenses 
with focal lengths of 7 m and 1 1 in respectively, 
with a .separation of 2 in., the focal length is 
arrived at as follows : 


7x11 
7 -f II — 2 


77 

16 


aH ill. 


If a positive and negative lens are combined, 
the focus 01 the negative lens is taken as a minus 
quantity, the calculation being otherwise the 
same 

It is often nece^sarv to find the focal length of a 
lens which when added to another of known 
focus .shiill produce a given focal length. Thus, 
a .single lens having a focal length of 18 m. is 
to be used with another so that the focal length 
IS reduced U; 12 in The rule i.s to multiply the 
focus of the lens of known focus by the focus 
desired, and to divide the product by the known 
focus less the desired focus Taking the above 
example, the working is : — 


iS X 12 
18 — 12 


216 


36 in. 


No account of the separation has here been taken, 
but if absolute accuracy is desired with, say, 
a separation of 2 m., the formula is : — 


( i_^8 X J2)— _2 

18 — 12 


214 

6 


351 in 


{See aho “ Magnifier.”) 


COMBINED REDUCERS {See “Reducers, 
Combined ”) 


COMBINED TONING AND FIXING {See 

‘‘Toning and Fixing, Combined.”) 


COMETS, PHOTOGRAPHING 

The first attempt to portray the form of a 
comet was in the case of Donati’s comet of 1858, 
but the results were very imperfect, owing to 
the photographic processes being then in their 
infancy. The first useful photographic cometary 
records are of Tebbutt's comet of 1881. The 
gelatine dry plate had been introduced, and 
with its mcreased rapidity, compared with the 
old collodion plates, the problem was much less 
formidable. Further improvements were made 
by the employment of large-aperture telescopes, 
chiefly of the reflector class. Inasmuch as the 
comet IS generally moving very rapidly in a 
special orbit of its own, irrespective of the earth's 
direction of rotation, the usual equatorial tele- 
scope is of little use unless special arrangements 
are made. To c^bviatc the difficulty vanoua 
schemes have been devised. The most success- 
ful. and the only one we need mention in a prac- 
tical treatise, ns that employed by Prof. E. E. 
Jiamard, of the Yerkes Observatory, near 
Chicago. He first makes a preliminary obser- 
vation to determine the rate of motion of the 
cometary nucleus, and its direction as pro- 
jected on the sky. Then, attached to the eye- 
piece of his telescope, with which he follows the 
comet nucleus during exposure of the plate, 
he provides a fine spider thread fixed on a mov- 
able frame actuated by a delicate micrometer 
screw If, now, he know'S how far the comet 
will move on the ground glass of his camera in, 
say, a .second, he has only to move this adjust- 
able cross-wire, set m the direction of the comet's 
motion, by the same amount, and then by 
keeping the comet nucleus continually bisected 
by the cro.ss-wires, its image will of necessity 
be kept exactly on the same portion of the photo- 
graphic plate ’ It IS a similar problem, but some- 
what more delicate, to that of taking a senes of 
photographs of a moving object with a kme- 
matograph camera : the whole apparatus is 
usually traversed by means of a screw -and- worm 
gear. 

For recording the whole phenomena attend- 
ing the passage of a comet, probably the most 
useful instrument is a wide-angle camera attached 
to a perfectly rigid form ot equatorial mounting. 
Needless to say, the better the lens that is avail- 
able the better will be the resulting photographs. 
The modem wnde-angle anastigmat is the ideal 
instrument, and as in the.se cases it is an object 
of definite area that has to be portrayed, the 
greater the ratio of aperture to focal length the 
shorter will be the time of exposure necessary to 
c)btain a satisfactory image, and in consequence 
the risks of failure due to vibration or bad 
weather will be minimised m proportion. 

The plates used should certainly be backed and 
panchromatic, as a considerable proportion of 
the cometary light is green and ycllowish-green, 
and this is all ineffective if ordinary plates, 
sitive only to the blue and violet, are employed. 

Development should be very carefully per- 
formed, as in general the range of gradation 
will be very great, varying from the intensely 
brilliant nucleus to the fiiniy streamers constiti^- 
ing the delicate tail. The developer may be 
pyro soda, rodinal, inetol, or metol-hydroquinone, 
but the developers giving excessive density with- 
out tlie full scale of detail should be avoided. 
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COMPASS. PHOTOGRAPHER'S (Pr., Bous- 
sole hofaire; Ger., Photographischet Koffh 
pass) 

A magnetic compass the dial of which is ar- 
ranged to indicate the time of day when the 
subject, in any given direction, will be most 
favourably lighted for photography. 

COMPENSATING EYEPIECE {See “Eye- 
pieces.") 

COMPENSATION FILTER 

A screen (generally yellow) for cutting off 
excess of ultra-violet, blue, and violet rays {see 
also “Colour Screen or Filter"). In process 
work it is used largely in colour work, especially 
with collodion emulsion, it obviating excessive 
staining of the emulsion in cases where the latter 
IS stained by the addition of a dye. 

-COMPENSATOR** NEGATIVES 

A system advocated by Newton Gibson and 
pubhshed in April, 1905, for preventing hala- 
tion without backing and controlling contrasts 
when taking difficult subjects, particularly 
interiors The method is to place a dry plate, 
glass side towards the lens, in the camera and 
to give a very short exposure in order to secure 
the high-lights and not the shadows ; the plate 
18 then developed, fixed, and dried When 
quite dry the under-exposed negative is placed 
in the dark-slide in contact (film to film) with 
another dry plate, and the same view taken 
again through the compensator negative, taking 
CtiTc to give a full exposure for the shadows. If 
the first negative is of the right density, the 
second will develop in good gradation, the win- 
dows and other high-lights not being over- 
exposed and too den.se, because of their being 
covered by the compensator through which the 
light has to pass to act on the second plate. 
Obviously the camera must not be moved in the 
sl’ghtest degree between the two exposures, or 
the picture will not be in register , and the 
system is therefore out of the question where the 
camera cannot be left untouched for some time 
Success depends mainly upon the accuracy of 
register, and the relative amount of exposure 
and development necessary for the compensator 
negative and for the final negative It is possible 
to over-correct the highest lights by making them 
so dense on the first negative that light will not 
fo through them. 

The process can be adapted to existing faulty 
negatives. A thin positive is made by contact 
cm celluloid film, and when developed and dry 
it is bound or cemented to the negative in the 
position occupied when printing. The thick- 
ness of the celluloid film between the negative 
image and the sensitive paper when printing 
will cause no trouble if a fairly concentrated 
hght, entirely from the front and not from the 
sides of the frame, is used for printing. 

COMPOSITE, ANALYTICAL, OR 
- AVERAGE ** PORTRAITS 

A style of picture made by taking several 
portraits of the same size upon one plate, or 
by printing from several portrait negatives 
upon one piece of paper, the result being sup- 
f«N>ed to give a type of the whole. Such pic- 


tures arc claimed by some to be of scientific 
value to students of anthropology, but they are 
more generally looked upon as curiosities. About 
the year 1887 they were popular in the United 
States. Their origin is said to be due to a con- 
versation between Herbert Spencer amd Francis 
Galton about the year 1876, and Darwin also 
had some correspondence on the subject in 1877. 
The original idea was to have heads of two 
different people, one upon each half of a stereo- 
scopic picture, and to combine the two in a 
stereoscope, which method serves admirably; 
but not more than two different heads can be 
combined in this way, whereas by taking nega- 
tives specially for the work any number of faint 
images of several portraits m succession can be 
obtained on one plate, finally developing the whole 
as one portrait If reasonable care is taken in the 
making of such a composite negative there is 
seldom anything about the composite picture 
to indicate that it is not a mere portrait of an 
individual, whereas, of course, it is a com- 
bination of the portraits of several Full or 
three-quarter faces make the best composites, 
and before beginning the work the focusing 
screen should be marked where the eyes, nose, 
and mouth are to be upon the screen, the mark- 
ings being made when the first sitter is posed 
and focused. The images of the sitters which 
follow must be adjusted to those hues ; and as 
there is a variation in the distances between 
eyes, nose, and mouth, the camera has to be 
adjusted after each partial exposure. The total 
time of exposure must be divided up between 
the number of sitters If, for example, the time 
reqmred for an ordinary portrait is three seconds, 
and it is required to make a composite portrait 
of three sitters, the exposure in each case will 
be one second. When the number of sitters is 
relatively great, the lens must be stopped down 
to allow of increased exposure being given 
For example, in making a composite portrait of 
six sitters, it would be better to use such a 
small stop that the exposure would be increased 
to, say, twelve seconds, when each sitter would 
be given two seconds. The lighting should be 
the same throughout, and it is also advisable to 
have a dark covering over the shoulders and 
round the neck, instead of white collars, fancy 
tics, blouses, etc., so as to obtain a uniform 
effect. 

An inferior method is to copy a series of por- 
trait prints upon one plate so as to get one 
negative of the whole ; and another is to make 
transparencies from several portrait negatives 
(if they match properly) and make one negative 
from them by contact or through the camera, 
printing or copying each in turn so as to get 
a negative of the whole, by a series of partial 
exposures. 

Probably the most famous of all composite 
portraits was that produced by Oliver Lip- 

E incott, of New York ; it included portraits of 
fty-one bank managers, and took from Decem- 
ber 10, 1908, to jiiy 27, 1909, to complete. 
All were taken full face, and all eyes and pupils 
were registered, irrespective of the size of the 
head. Positives were made from the original 
negatives — all of which were taken separately — 
by means of prismatic reflectors and a twelve- 
power magnifying glass, and registered accurately 
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Upon the screen. Every fourth positive was 
again converted into a negative, and every fourth 
negative again into a positive, the process being 
repeated until the final negative was arrived at, 
and the whole of the fifty-one individuals con- 
verted into one portrait. Lippincott states 
that it took 783 negatives and positives to 
accomplish the work, and, deducting failures, 
it took 553 positives and negatives to complete 
the one picture, which was widely published 
under the title of “ The King of Finance.” 

Composite prints of a sort may be made from 
existing portrait negatives if they happen to 
match in posing, lighting, and size. P.O.P. is 
used and the first negative partly printed, the 
remaining negatives being then printed in turn 
upon the one piece of paper, and the print finished 
in the usual way. 

There is a kind of composite photography (not 
portraiture) frequently employed in the pro- 
duction of picture postcards. Figures are cut 
out from different prints, stuck upon the same 
base, and copied, in this way obtaining many 
curious but worthless, martistic, and untruthful 
effects. 

COMPOSITION, PICTORIAL 

Composition is the placing or arrangement of 
the different component parts of a picture in 
such a manner that the result is pleasing and 
harmonious. Much has been said and written 
about the so-called “ laws ” of composition The 
use of the term “ laws ” is hardly justifiable. 
Even the most definite and emphatic rules may be 
broken with impunity, frequently to the advan- 
tage of the result. The most that can fairly be 
said is that some arrangements are found to 
be more pleasing than others in the impression 
they create. By studying the elements of these 
more pleasing arrangements certain generalities 
are deduced, but these should not be digmfied 
by the name of laws. 

It is safe to say that the best pictorial work is 
not the result of a rigorous application of some 
clearly defined code of “ laws.” It is rather the 
outcome of a kind of instinct, a natural feeling 
for what is harmonious, tasteful, and pleasing. 
Whether that instinct can be created is very 
doubtful ; but it can certainly be fostered and 
cultivated by careful study of Nature, and of 
graphic representations of Nature produced by 
others who have themselves studied and ob- 
served. Thus will be produced a perception or 
sense that certain things are “ right ” and that 
others are “ wrong ” ; and efforts can then be 
made to secure the right and avoid the wrong. 

The natural limitations of photography 
impose severe restrictions on the worker in his 
attempts to secure what he considers to be good 
composition. Apart from combination printing 
and certain limited means of modification, he is 
almost confined to selection of subject and point 
of view to secure the result he desires. He 
should by all means famiharise himself with any 
available expedients that may assist him to 
reach the desired goal, but to a great extent he 
will have to content himself with what is before 
him rather than what he would wish. 

Nevertheless, it may be helpful to give a few 
examples of what is, in a general way, to be 
sought for or avoided. A picture should contain 


one principal object, or group of objects, which 
should not be placed too far from the middle of 
the space. Everything else should be comple- 
mentary and subordmate to this. Two or more 
objects of equal importance will distract the 
attention smd produce a lack of unity. The eye 
should be led or attracted to the principal 
object — there should be nothing that forms a 
kind of barrier. There should be no strong 
patches of light, or anything else that irresistibly 
attracts the eye, at the edges of the picture. 
Neither should Imes lead out of the picture or 
to the unimportant parts of it. Detached patches, 
either of light or shade, should not be scattered 
about over the space. The horizon Ime should 
not bisect the picture, neither should the space 
be divided into halves diagonally. One mass 
may advantageously be repeated by another 
similar but subordinate. Upright lines may be 
contrasted with, and broken by, horizontal ones ; 
and a line leading m one direction may be 
balanced by one running m the opposite direc- 
tion. Balance, however, should not be too sym- 
metrical and formal. An arrangement of masses 
that forms a rough triangle with the apex towards 
the top of the picture is generally effective ; as 
is also one m which the mam lines radiate from 
the pnncipal object. 

Such general suggestions as these might be 
extended to great length. But no multiplication 
of them, or knowledge of them, will of itself 
be sufficient to ensure the production of pictures 
of satisfactory composition. Patient and care- 
ful study and analysis of pictures of acknow- 
ledged merit will be found mteresting and help- 
ful. It will aid 111 forming ideas as to the means 
by which certain satisfactory results may be 
obtained, and will strengthen those faculties of 
judgment and good taste without which the most 
elaborate senes of rules of composition will be 
of no avail. {See also “ Lmes in Composition.”) 

COMPOUND LENS 

An almost obsolete term used to denote the 
difference between the smgle or landscape lens 
and the double or tnple combmations composed 
of more than one cemented element. 

COMPRESSED CHEMICALS 

For convenience of carriage when touring, 
many photographic chemicals are now obtain- 
able either compressed mto small glass or card 
packages or m the still more portable form of 
tablets, “ tabloids,” “scaloids,” etc. The advan- 
tage of this method of packing chemicals, besidw 
the small amount of room that they occupy, is 
that the worker is quite certain of having p^c 
standard reagents, which only require dissolving 
in water to form the usual photographic solu- 
tions. 

COMPRESSED GAS 

For producing the oxy-hydrogen light (lime- 
light), a hydrogen flame, supplied with oxygen 
under pressure, plays upon a sm^ cylinder of 
hme, a spot on which is heated to incandescence. 
§ome years ago the lantemist had to manu- 
facture one or both of the gases employed, but 
the method is now obsolete, and it is usual to 
obtain the gases, compressed into steel cylinders, 
from one of the companies who make a specialty 
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of supplying them in tliis form. Pliotographic 
dealers and pharmaceutical chemists are gener- 
ally prepared to obtain compressed gas to order, 
the ^arge being so much per cubic foot. Each 
cylinder needs to bo fitted either with an auto- 
matic regulator, which will adjust the supply of 
gas to requirements, or with a reducing valve 
{ssf also “ Cylmder, Gas”). To obtain the best 
results with a mixed jet, both the oxygen and 
the hydrogen should be under pressure, although 
an experienced lantemist can get good results 
with a mixed jet supphed from the gas main 
and from a cjdinder of compressed oxygen. 
For ejector and blow- through jets, only the 
oxygen need be under pressure. For deteruunnig 
the content of a cylmder, a pressure gauge is used. 

Compressed acetylene (the gas is (hssolved 
under pre.ssurc m acetone) is obtainable, and can 
be used for lantern purposes. 

CONCAVE LENS (Fr.^ Lenhlle concave ; Ger , 
Hohlhn<;e) 

A lens that is depressed or hollowed out ; 
known also as a divergent lens When two faces 
are concave, as at A, it is described as ” concavo- 



A. Concavo- B. Coiicavo- C. Concavo- 
concave Lens convex Lens plane Lens 

concave ” ; when one is concave and the other 
convex, as at B, it is “concavo-convex”; and 
when one of the faces of a concave lens is 
plane, as at C, it is “ concavo-plane.” The 
‘‘biconcave lens” is the “ ooncav'o-concave ” 
The “concavo-convex” is also known as a 
“meniscus” lens. 

CONCENTRIC LENS 

A lens patented in 1888 by Dr. Schroder and 
introduced m 1892 by Ross, being perhaps the 
earhest application of the new Jena glasses m 
Great Britain to photographic work. It is com- 
posed of two symmetric^ combinations, each 
consisting of a plano-convex of glass of lugh 
refractive but low dispersive power, and a plano- 
concave of low refraction but higher dispersion 
than that used for the convex lens. The two 
plane surfaces are cemented and the inner and 
outer curves are concentric , hence the name 
The lens has an excellent flat field over a wide 
angle, and is still esteemed for copying. 

CONCENTRATED SOLUTION 

A solution made up very strong, chiefly in 
the form of a stock developing solution, and 
needing to be diluted with water before use ; 
it may or may not be saturated. It is not 
synonymous with saturated solution {"which see), 
although sometimes thought to be so. Rodinal, 
certimfi, azol, and similar developers ore con- 
centrated solutions. The single-solution devel- 
oper given under the heading “ Adurol ” is a 
good example of a concentrated home-made 
developer. Concentrated solutions are handy 


for storing ; they do not take up so much room 
and as a rule keep better. Almost any developer 
with which the worker is instructed to take 
equal parts of Nos. i and 2 (or A and B) may 
be made in a more concentrated form by simply 
using half the water given in the formula, and 
adding the other half at the time of using 
Ilydroqumone cannot in the ordinary way be 
made up in a highly concentrated form, but for a 
” ten per cent ” formula see “ Hydroqumone ” 

Toning baths are not, as a rule, made up in a 
highly concentrated form, because of the danger 
of the gold precipitating, particularly when sul- 
phocyanide is used ; the following, however, has 
been recommended for the use of workers whose 
dark-room space is limited and who wish to 
keep a Inglily concentrated bath : — 

Gold cliloride . 8 i grs. 4 8 g. 

Strontium chloride . 85 ,, 48 ,, 

Distilled water . i oz. 250 ccs. 

Heat the water to 200“ F, (93** C.), add the gold, 
and then the strontium. Next add 7 dmis. of 
water in winch 25 grs. of potassium sulpho- 
cjmnide have been dissolved. Heat again to 
the same temperature as before, filter, and 
make up to oz. with water. This is highly 
concentrated, and keeps well , when a toning 
bath 1.S to be made up for use, add oz. of the 
concentrated solution to 5 02. of w’atcr. 

CONDENSATION {See “ Lenses, Condensa- 
tion on.”) 

CONDENSER 

In optical projection the condensing lenses 
cause the rays of light emitted by the lamp or 
jet to pierce the transparency from all points, 
the rays being then transmitted to the objective 
or focusing lens. Diagram A show's the general 
optical system by which projection is accom- 
plished, E being the illuminaut, F condenser, G 
transparency or slide, and u objective or focus- 
ing lens. The condenser showui is the one com- 
monly used. Light rays, unless mtercepted, 
always travel lu straight lines and, as indi- 
cated at E, in straight lines from their source. 
This holds gcxid, no matter whether the iliu- 
nunant be oil, limelight, acetylene, or electric 
light. For the purposes of optical projection, 
it IS necessary to collect a large angle of these 
rays, transmit them through the slide, and pass 
them on to the projecting objective, by means ot 
which a large image is brought to a focus upon 
the screen placed at some distance beyond. 



A. OpUcal System of Optical lantern 


In cases where the illummant may be regarded 
as a point, such as with the limelight or dectric 
arc, many experts consider that the Herschel 
form of condenser B possesses advantages. Many 
years ago two lenses of somewhat long focus and 
shaped as at C, were employed, but this form has 
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long been obsolete. The forms shown at A, B, 
and C are capable of collecting a fairly laxge cone 
of rays ; the lens next the light serves as the 
collecting lens and for transmitting the rays to 
the second lens, which bends and converges 
them towards the objective, as at A. The di3> 
tance of the illumiuant from the condenser 
governs the angle at which the rays are sent on 
towards the objective. The triple form of con- 
den.scT 1) possesses many advantages for micro- 
scopic and other scientific work, inasmuch as it 
collects a greater angle of light. 

Ill the best condensers the lenses are ground 
to a sharp edge The lens next to the illuniinant 
unavoidably gets very hot, and hence should be 
mounted loosely in the cell, for if at all tight it 



B. Herschcl C. Condenser D. Tripie-lens 
Condenser with Two Lon^- Condenser 
focus Lenses 


will, in expanding with the heat, become celi- 
boimd, and a crack will probably result. One 
method of preventmg this is to provide the 
mounts with three or four spring clips or spring 
rebates, which allow ot the expansion ot the 
glass and also of ventilation The intense heat 
arising from powerful arc lamps, such as are 
necessary in kmematograph projection work, 
tends to overheat the lenses in a very short time, 
and the danger of breakage is there! ore mcrcased. 
Several makers, recogtiismg this fact, have pro- 
vided means for the ready removal of the con- 
densers from their cells, so that fresh ones may 
be substituted at intervals during a display, and 
this without serious interruption. Wheu using 
all forms of condensers, sudden cold draughts 
must be guarded against, or cracking will almost 
certainly occur. 

The bull’s-eye condenser, as used m photo- 
micrography, is described under iLs own heading. 

CONJUGATE FOCI (Fr., Foyers conjugu^s; 

Ger., Konjugierte BrennpunkU) 

The distances between lens and object, and 
lens and image ; known respectively as the major 
and imnor conjugate. They are always pro- 
portional to the ratio between the vSize of the 
object and that of the image. Thus, in enlarg- 
ing from quarter-plate to whole-plate — a ratio 
of 2 — the major conjugate, or distance between 
lens and bromide paper, will be twice the dis- 
tance between lens and negative. If P = focal 
length of lens and R = ratio, then, whether 
enlarging or reduemg, f x (k 4 - i ) = the greater 
distance, or major conjugate ; and the major 
conjugate -i- r = the lesser distance, or mmor 
conjugate. If, however, the image is full-size, 
the conjugate foci are each equal to twice the 
focal length of the lens. 

CONTACT BREAKS 

Mechanical devices for automatically “mak- 
ing “ and “ breaking ’’ the current flowmg through 


the primary winding of an induction coil {which 
see). Several forms of contact breaks are in use, the 
most popular being the hammer, electrolytic, and 
motor-mercury breaks. The first-named con- 
sists of a metal sprmg carrying a soft iron head 
and pressing agamst a platmum point which 
completes the circuit when no current is passing 
through the coil , but when the current is 
switched on the soft iron core becomes a magnet, 
attracts the block of soft iron, and draws the 
metal spring from the platinum point, thus 
“ brcakmg " contact. The metal spring or 
“ hammer ” rapidly vibrates, “ making ” and 
“breaking” contact wh.le the coil is v\orkmg 
In the electrolvLc break, the current is com- 
pleted by a platinum point projecting from a 
pori'elam ry busier immersed lu an electrolyte. 
When the current is turned on, electrolytic 
bubbles immediately form round the metal point 
and break llie circuit ; the bubbles disperse, and 
the contact of the platinum with the water again 
completes the circuit. The rapidity with which 
the bubbles form aud disperse makes the electro- 
lytic break a highly efficieut one. The motor- 
mercury break consists of a jet of mercury 
rapidly revolving m a sealed chamber with two 
or more strips of metal fixed lu the sides. Wlien 
the jet strikes a metal strip the current flows 
through the coil ; when the metal is passed the 
contact IS broken. 

Contact breaks make and break the flow of 
electricity through the cod from a few hundred 
to several thousand times a minute. In X-ray 
work an eflicient contact break is of the highest 
importance. 

CONTACT, OPTICAL (Fr., Contact optique ; 

Ger., Optische Beruhrung) 

When two substances are cemented st) closely 
together that there is no air space between, and 
the four surfaces have apparently been reduced 
to two, they are said to be m optical contact. 
A typical example is a pair of lenses cemented 
with Canada balsam ; while the silver coating 
on a mirror affords another instance. To mount 
prints in optical contact is to cause them to 
adhere to smtable glasses, usually bevelled, by 
means of a warm solution of gelatine. Prints 
mounted in tins way are often known as opalines, 
presumably because they sometimes have a 
margin of white paper, which, when seen through 
the glass, resembles opal. {See also “ Opalines.”) 

CONTACT PRINTING AND CONTACT 
PROCESSES 

All printing papers and lantern slides may be 
printed by contact, the term indicating the 
placmg of the sensitive surface of the paper or 
plate to be printed upon in contact with the 
film side of the negative. The alternative 
method is that of printing by enlarging or 
reduction through a lantern or camera. 

CONTINUING ACTION OF LIGHT 

This action occurs only in the carbon and 
kindred processes of photographic printing ; 
that is, in those that depend on the fact that 
gelatine and other colloid substances become 
msoluble when impregnated with an alkaline 
bichromate and exposed to Ught. The process 
of rendering insoluble, once begun by exposure 
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CO light, continues after the print is taken from 
the frame, even if stored in a perfectly dark 
place, so ^at a partially exposed print may be 
completed by this cxjntmumg action. It is, 
however, very slow and uncertain. It depends 
on the presence of dampness in the air ; and, 
consequently, it is much more rapid in wet 
weather than in dry. This contmuing action 
may be entirely prevented by storing the print 
in an absolutely <hry receptacle, such as a calcium 
storage tube used for the platinotype process. 
When prints can be developed within a few hours 
from uie time that they are taken from the 
frames, the keeping of them under moderate 
pressure between dry blotting-paper is sufficient 
to prevent any appreaable mcrease m depth. 

CONTRAST 

The range of tones in a negative or print, 
from the highest light to the deepest shadow. 
A print is said to be flat or lacking in contrast 
when the highest light is a pale grey, the deepest 
shadow a medium grey only, and the gradation 
between the various tones is very slight. A 
print possesses good contrast when the highest 
fight is either pure white or a very pale tone, 
the deepest shadow a rich black, and well-marked 
gradations separate the various details and tones. 
In nature the range of contrast may be from 
one to several hundreds ; in a print on matt- 
paper the range from pure white to deep black 
is about one to twenty-five In a highly glazed 
print the range may extend from one to ^ty. 

CONTRAST, EXCESSIVE 

This may exist m a negative or print when 
the scale of tones is too long for the sensitised 
film to record satisfactorily. The darker tones 
will be a mass of black, smee the deepest have 
gone beyond the deepest tone of the paper, while 
the lighter tones will be a mass of plam white 
without detail. A familiar example is the blank 
white sky that is frequently seen m a print when 
the sky portion of the negative is over-dense. 
Reduction is the proper treatment for an over- 
dense negative. (See other headings, in par- 
ticular “ Bennett’s Reducer.”) 

CONTRETYPE NEGATIVE 

A negative produced by sensitising a gelatine 
plate with potassium bichromate, dr^ng, expos- 
ing under an ordinary negative, and soalang 
in water containing Indian ink or any coloured 
dye. The colour is absorbed by those parts of 
the gelatine not affected by light; and in this 
way, after fixation, is obtained a duplicate of 
the original negative, but reversed. 

CONTROL IN PRINTING 

Methods of treating negatives, or methods of 
treatment adopted while printing, may be 
summarised under the above head.ing. The 
object in all cases is the same ; namely, to pro- 
duce a better, a more harmonious, or a more 
satisfactory print than that which the negative 
would give if the ordinary course were pursued. 
It is quite incorrect to assume that it is only 
inferior or imperfect negatives that require 
such assistance. The more critical the worker 
becomes with regard to his results, the more 
will he adopt methods of control. In a large 


proportion of subjects, the lighting or other 
conditions may render the resultant negative 
inharmonious — not necessarily harsh or imper- 
fect technically, but inharmonious in the sense 
of there being strong lights, or emphasis, in parts 
where such strength is detrimental to the general 
effect. It is control for securing true balance 
of light and shade, and for obtaining the most 
artistic result, that is the object of the treatment 
desenbed. 

The most simple method of control consists in 
shielding those parts of a negative which tend 
to become too dark, while the remainder of the 
print attains its full strength. In some cases 
this may be a simple shielding of a small comer 
or one end, while in others it may be necessary 
to shield almost the entire plate while a small 
part prints out fully. In printing by diffused 
daylight, a piece of thin wood or card may be 
supported at about m. or 1 in. above the sur- 
face of the negative, and covenng those parts 
that attain their full depth too soon. The hght 
diffnses gradually under the edge of the shiSd, 
grading softly from full action through the un- 
shielded portions to practically no action at all 
under the greater part of the shield. The manner 
in which the change is effected, the sudden or 
the gradual transition from full pnntmg to no 
action at ail, will be determined by the distance 
of the shield from the negative. Even if as 
close as i in., no line or sudden mark will show. 
In the case of a bright wmdow in an intenor 
photograph, a hole may be cut in a sheet of card, 
and the card supported above the negative so 
that the hole is exactly over the window, allow- 
ing Its details to print out fully while the other 
parts are restrained. The effects of slight hala- 
tion may be entirely removed in this manner 
without any work on the negative. 

In prmtmg by artificial light, the same results 
may be obtained by]keepmg the shields in motion 
while they are in use. By that movement, the 
risk of a sharp line showing is entirely obviated. 
The greater the extent of the movement of the 
shield, the softer the transition of its effect. 

A second method, which is very useful in those 
cases in which there is a well-marked line in 
the subject at which the change in strength of 
printing should be made, consists in covering 
the glass side of the negative with very thin 
tracing paper or ground-glass varaish. The 
paper or varnish is cut away from those parts 
that print too slowly. The tracing paper to 
employ is that sold by artists’ colourmen under 
the name of papier vigital, or vegetable tracmg 
paper. It is very thin and translucent. It 
should be slightly damped and attached to the 
glass at the margins by a little gum. When dry, 
parts may be cut away as desired, the edges of 
the cut parts being secured by a touch of gum. 
Matt varnish is finer in character, but more 
difficult to apply. The degree of restraint pos- 
sible may be increased by using a yellow- tinted 
varnish. The extent to which parts of a negative 
are held back in printing by method is not 
great, but still sufficient for all ordinary nega- 
tives. A negative that has been prepared in 
this manner can be printed quite succcssfuUy by 
artificial light by the simple expedient of xeeping 
the frame moving slightly dumig the exposure. 
In diffused dayli^t, no movement of the frame 
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is necessary, the thickness of the glass plate being 
sutficient to diffuse the light and prevent hard 
hues showing at the edges. 

A third method of controlling results consists 
in cutting out a mask that will fit exactly those 
parts which require holding back. The most 
satisfactory way of making the mask is to take 
a silver print from the negative, and, having 
cut out the parts that print too quickly, to fix 
them to a piece ot plain glass the same size as 
the negative. They should be put on m such a 
manner that when the glass is laid exactly over 
the negative the cut pieces will be m the pre- 
cise posibon necessary. The printing is com- 
menced m the usual manner, and as soon as 
the parts that correspond with the mask are 
suiaiciently dark, the glavSS that bears the cut-out 
pieces is placed m position, care being taken that 
the comers coincide with the comers of the nega- 
tive, thus ensuring that the mask is exactly in 
position. Although it involves more trouble 
in printing than does the use of tracing paper 
or malt varnish, this method p0.sse.sse3 the 
advantage of allowing any degree of restraint 
to be exercised. 

CONVENTION. THE PHOTOGRAPHIC 

The Photographic Convention f>f the United 
Kingdom was founded m the summer of 1S86. 
Its object was to afford facilities to photo- 
graphers, professional and amateur, for an 
annual gathering at some suitable town pre- 
viously agreed upon, for the purpose of hearing 
and discussing papers of photographic interest, 
of holding exhibitions, social outings, etc The 
founders were the late J. Trail! Taylor aud 
J. J. Briginshaw 

Conventions earned out on this model, but on 
a much larger scale, have long been popular 
amongst photographers in the United States. 

CONVERGENT DISTORTION ( 5 cc “Distor- 
tion.") 

CONVERGING LENS 

A positive lens, or one capable of bringing 
rays to a focus , a convex lens. In practice all 
convergent lemses are convex, or thicker at the 
centre than at the edges. 

CONVERTIBLE LENSES 

The single components of a doublet lens cap- 
able of being used alone or in combination with 
other lenses, as in the casket lenses {which see). 

CONVEX LENS 

A lens that is raised in the middle ; the oppo- 
aite to concave. The “convexo-convex" has 



A. Convexo- B. Convexo- C. Convexo- 
convex Lens concave Lens plane Lens 

two convex surfaces, as at A ; the “ convexo- 
concave/' one surface of each kind, as at B 


(identical with the “ concavo - convex " and 
“meniscus"); and the “ convexo-plane," ona 
convex and one plane surface, as at C. Tha 
“biconvex" lens is the convexo-convex. 

COOLING CHAMBER (Fr., Chambre rifrig^- 
ante ; Ger., Kuhlzimmer) 

An arrangement employed in dry-plate manu- 
factories for cooling the emulsion on the plates 
and causing it to set as quickly as possible. It 
may consist of a tunnel-shaped compartment 
about 15 ft. long, open only at each end, and 
furnished with an ice tank at the top, while 
below is a cold slab resting on a metal tray 
filled with ice water. The plates on coming 
from the coating machine are received on an 
endless travelling band of woven wire, by 
which they are carried along the cold slab and 
through the cooling chamber, emerging with the 
emulsion sufl5ciently set to allow them to be 
removed. 

COOPER-HEWITT LAMP {See “Mercury 
Vapour Lamp.") 

COOPER'S PROCESS 

A plain, salted paper printing process now 
practically obsolete. The paper was sized 
with an ^cohobc solution of resin, the silver 
sensitising solution being afterwards applied. 
More simple sizing solutions are now used, as 
described under the heading, “ Plain Paper 
Pnnting." 

COPAL VARNISH {Tt., Vernis copal : Ger., 

Kopalfirnts) 

Gum copal is a natural product, which is 
described under the heading “ Gums and 
Resins." Copal varnish is sometimes employed 
for photographic purposes, a good formula 
being ; — 

Copal . . . . 2 oz. no g. 

Oil of turpentine , . 7^ ,, 375 ccs. 

Linseed oil . . . 5 „ 250 „ 

But as such a varnish cannot properly be 
made by the cold process, and as the heating 
of oil and turpentine is attended by grave ri^k 
of fire, it is better to buy the varnish ready 
made, advice which applies to all oil varnishes 

COPPER (Fr., Ctnvre ; Ger., Kupfer) 

Copper has become a most important and 
almost universally used metal for photo-engrav- 
ing. It began to supersede zinc, which was 
formerly used, as soon as the fish-glue enamel 
process came into vogue, it having been found 
that zinc deteriorated m the “ buming-in " pro- 
cess to which the enamel was subjected. The 
copper used is mainly of American origin, and 
this kind is considered the best for the purpose ; 
a considerable amount also comes from the Con- 
tinent, but this is generally harder, more brittle, 
and more difficult to etch The copper comes 
on to the market m well-rolled and finely- 
polished sheets of eitier 16 or 18 B.W. gauge 
C065 m. or *049 in. ; the higher the gauge 
number the thinner the metal). Copper is 
in van ably etched with ferric chloride solution 
of a strength of 35® to 40® Beaum6 (sp. g. up 
to 1*36). 
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COPPER ACETATE (Pt., de cuitfre ; 

Get., Kupferacetat) 

Synonyms, copper subacetate, Tcrdigris. 
Cu(CjH 80 ,)j H, 0 . Molecular weight, I 99 - 5 - 
Solubilities, I in 14 water, soluble in alcohol. It 
should be kept well stoppered. It is a poison, 
the antidotes being emetics and the use of a 
stomach punAp, then white of egg, charcoal, iron 
filings, magnesia, or pure potassium ferrocyanide ; 
avoid milk and fatty aads. It takes the form 
of bluish-green crystals, obtained by dissolving 
copper carbonate in acetic acid. It is used as a 
colour screen in sensitometry. {See “ Colour 
Sensitometry.") 

COPPER AND AMMONIUM SULPHATE 

(Fr., Ammonto-sulfate de cutvre ; Ger., 

Kupftrammontumsulfai) 

Synonyms, ammonio-cupric sulphate, ammo- 
nio-sulphate of copper. CuSO^ 4NH, H, 0 . 
Molecular weight, 245*5. Soluble m water. 
It is a poison , for the antidotes, see under 
the heading “ Copper Acetate " It is lu 
the form of a dark-blue crystalline powder, 
and is obtained by dissolving copper sulphate 
in a solution of ammonia and precipitating by 
alcohol. It IS used as a light filter in sensito- 
metry, and IS then prepared in solution as 
follows : — 

Copper sulphate . . 175 grs. 20 g. 

Distilled water . . ' 1 5 oz. 750 ccs. 

Dissolve, and add enough liquor ammomae (-880) 
to redissolve the precipitate first formed and 
give a deep blue clear solution. Filter, and 
add — 

Distilled water to . .20 oz. 1,000 ccs. 

COPPER BROMIDE {Pt., Brotnure de cuivte ; 

Ger., Kupjerhromid) 

Synonym, cupric bromide. CuBr,. Molecular 
weight, 223*5. Solubilities, very soluble m water, 
less so m alcohol. It occurs as a greyish black 
crystalline powder, but it is most easily made by 
double decomposition, as follows : — 

A. Copper sulphate . 250 grs. 29 g. 

Hot water . . 10 oz 500 ccs. 

B. Potassium bromide. 238 grs 27*6 g. 

Distilled water . 10 oz. 500 ccs. 

Mix the solutions and allow to cool. It has been 
suggested for use in the intensification of nega- 
tives and for bleaching bronude prints for sulSe- 
quent sulphide toning. 

In process work, the copper bromide intensifier 
is employed for intensifying half-tone negatives, 
chiefly for the reason that it is more amenable to 
the ‘^cutting ** or reduction which every nega- 
tive has to undergo in order to sharpen up the 
dots. 

The following is tJhe formula generally em- 
ployed for making up the copper bromide 
solution : — 

No. 1— 

A. Potassium bromide 500 grs. 52 g. 

Water ... 10 oz. 500 ccs. 

B. Copper sulphate . 500 grs. 52 g. 

Water ... 10 oz. 500 ccs. 

Dissolve A and B separately and mix ^together, 
allowing to stand twelve hours before using. 


The negative is bleached in this solution, rinsed 
well, and placed until blackened in solution 

No. 2 — 

Silver mtrate . . i 02. 55 g* 

Nitnc acid . , 40 mms. 4 ccs. 

Distilled water to . 20 02. i,ooo „ 

Greater density is given by flowing over a solu- 
tion of either ammotimm or sodium sulphide. 
The copper bromide intensifier is usually em- 
ployed in conjunction with the cutting or reduc- 
ing solutions of iodine and cyanide. 

COPPER CHLORIDE (Fr., Chlorure de cutvre; 

Ger., Kupferchlorid) 

Synonyms, cupric chloride, copper bi- or di- 
chloride CuCl, Molecular weight, 170*5. 

Solubilities, I in *83 water, very soluble in alcohol 
and ether. It is deliquescent, and must be kept 
in well-stoppered bottles It is a poison ; for 
antidotes, ^ee “ Copper Acetate.’* It takes the 
form of a greenish crystalline mass, obtained by 
dissolving copper carbonate m hydrochloric 
acid, or m a similar manner to the bromide, 
using 117 grs of common salt m B solution. 
It is occasionally used as a reducer, SpiUer’s for- 
mula being: — (i) Alum, 2 uz. , copper sulphate, 
2 oz. ; salt, 4 oz ; and water, 20 oz. {2) Saturated 
solution of common salt. Mix equal parts of i 
and 2, immerse negative, and wash. 

Also, it has been suggested as an addition to 
printing out emulsions to mereasc toutrasl, and 
was used m Obemetter’s process {which see), 

COPPER, INTENSIFICATION WITH 

A proces.s for intensifying gelatine negatives. 
A solution of bromo-iodide of copper is prepared 
as follows : — 

Copper sulphate . 100 grs. 76 g. 

Water . . . 3 oz. 1,000 ccs. 

When dissolved, add with constant stirring the 
following, w*hich must also be dissolved : — 

Potassium iodide . 8 grs. 18*2 g. 

Potassium bromide . 20 „ 45*6 ,, 

Water . . . i oz. r,ooo ccs. 

A slight precipitate of iodide of copper of a 
deep yellow colour form.s ; this is allowed to 
settle and the clear part poured off for use. The 
fixed and wavshed negative is placed m the above 
until bleached and of a canary-yellow colour, 
from five to fifteen minutes being usually 
required. The solution may be used repeatedly 
if .strengthened occasionally with a few drops of 
a mixture made by dissolving 12 grs. of iodide 
and 36 grs. of bromide m 2^ oz. of water. After 
bleaching, the negative is wa.shed well, and dark- 
ened by placing in a strong solution of so(bum 
sulphite to which a few grains of silver nitrate 
are added. Good results may also be obtained 
by darkening with a hydroquinonc developer. 
The colour of the resulting negative is strongly 
affected by the .solution used for darkening 
after bleaching. The above usually gives a 
reddish deposit which is very non-actinic ; 
rodinal a brown image, and the sulphite-silver a 
darker one. Variations m colour when hydro- 
quinone is used may also be obtained by altering 
proportions of sulphite and hydroqviinuue 
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Both the bleaching and the darkening must be 
done in daylight ; the stronger the light the better 
and quicker the results. After darkening, the 
intensified negative is well washed in water and 
finally dried. The process may also be used for 
slides and bromide paper. When u.sed for prints, 
the paper turns blue when bleaching, owing to 
the formation of iodide of starch, but the colour 
disappears when the hydroqumone is applied, 
and the colour of the print is usually a good 
brown. 

COPPER AND POTASSIUM FERRI- 
CYANIDE (Fr , h crricyanurc de cinvrc ei 
de potassium ; Ger , Kupfer-Blutlau^ensalz) 

KCuFe(CN)„ Molecular weight, 314* 5 * 
Soluble in water. It is poivSonou.s , for antidotes, 
see “ Copper Acetate.” This salt is always 
prepared m solution by double decomposition, 
generally in the presence of an alkaline citrate. 
It IS used for toning bromide prints and trans- 
parencies {see “Copper Tonmg”), and is then 
reduced to the double ferrocyanide, KjCuhe 
(CN)„ (a brownivsh-red powder insoluble m 
water), by the metallic silver ; ^^hlte silver ferro- 
cyanide IS also formed. 

COPPER PRINTING PROCESS 

A printing proce.ss introduced by Obernetter, 
based 011 the fact that copper forms with clilonne 
a green salt (copper chloride) soluble m water 
This salt IS sensitive to light, w'hich reduces it to 
hypodilonde of copper Paper is saturated 
with a mixture of copper chlonde and iron 
cliloride, and when dry is exposed to light under 
a negative. Afterwards it is immersed in a 
solution of pota.ssium sulphocyanide, and ulti- 
mately treated with red prussiate of potash, a 
brown picture being the result. 

COPPER REDUCER FOR BROMIDES 

A process of locally reducing over-dense 
bromide prints, introduced by Fourtier m iqoc; 
A 5 per cent solution of copper sulphate is mixed 
with enough solution of potassium carbonate 
until no further precipitate is formed. The pre- 
cipitate is collected on a filter paper and wa.shed 
with several changes of water, and then dissolve<l 
m water to which a few drops of hydrochloric 
acid have been added. To this clear solution a 
strong solution of ammonia is added until 
the precipitate first formed is re-dissolved, the 
resulting rich-blue liquid being a solution of 
ammomo-chlonde of copper. The actual re- 
ducer is : — 

Copper solution (as 

above) . . . 02. 25 cc 8 . 

“ Hjrpo ” solution (5 %). i „ 25 „ 

Water . . 20 „ 1,000 „ 

The prints should be well soaked in water, 
laid face upwards on a sheet of glass or the 
bottom of a clean porcelain dish, and the reducer 
applied with a tuft of cotton- wool. The action 
of the reducer is stopped by washing the print 
in water, and the reducer made to work more or 
less rapidly by varjdng the quantity of water. 
The above is really a roundabout method of 
making copper chlonde, and the same purpose 
is served by mixing solutions of copper sulphate 
common salt. 


COPPER SULPHATE (Fr., Sulfate de cuivte ; 

Ger., Kupfersulfat) 

Synonyms, cupric .sulphate, blue vitriol. 
CUSO4 5HaO. Molecular weight, 249*5. Solu- 
bilities, I m 2*5 water, i m 4 C>fj alcohol. It is 
efflorescent, and should be kept well stoppered. 
It is a poison ; for antidotes, see “ Copper 
Acetate.” I.^ge deep blue crystals, obtained by 
dissolving copper carbonate m sulphuric aad. 
It wa.s occasionally used in the developer for 
wet collodion, and is now used chiefly for making 
the bromide, chloride, and femcyauide salts. 
It forms a nch blue solubon with excess of liquor 
ainmonui*, and is a useful filter for colour sensito- 
metry and three-colour work. 

Jn process work, copper sulphate is used as 
an addition to the wet- plate developer Its 
action IS said to be merely that of retarding the 
oxidation of the ferrous sulphate. Copper sul- 
phate IS also employed by process workers m 
the copper bromide intensifier. In electrotypmg 
it IS the salt used with sulphuric acid to form the 
depositing solution. 


COPPER TONING 

A process for toning bromide prints, originally 
introduced by Kder and Toth 111 1876, and 
modified by Naniias and others. The following 
method, introduced by W. B. Ferguson in 1900, is 
the most satisfactory. The colours obtained 
range from warm black, reddish sepia, brown, 
purple brown, purple enmson, reddish purple, 
through many shades of red to the so-called red 
chalk, according to the quality of the print and 
duration of toning The Ferguson formula has 
appeared in many forms, a popular one being : — 


A. Copper sulphate . 60 grs. 

Potassium citrate 240 ,, 

Water to . .20 oz. 

B. PotaSvSium ferri- 

cyanide . . 50 grs. 

Potassium citrate 240 „ 

Water to . .20 oz. 


6 g. 

24 M 

1,000 CCS. 

5 g. 
24 

1,000 CCS. 


Use equal parts of each and immerse the print 
until the desired shade is obtained. The toning 
is made more rapid by adding 5 grs. of citric 
aad per ounce of toner. Used in its normal 
slate the bath produces the first tones very 
rapidly, while the final colour (red) reqmres from 
twenty to forty minutes, according to the quality 
of the prmt. Washing for ten minutes only is 
necessary to stop the action of the toner at any 
desired stage. The colours are produced by 
the formation of copper and silver ferrocyanides. 

The following copper bath has also been 
recommended for rich red tones : — 


Ammonium carbonate 

(saturated solu bon) 1 oz. 1,000 ccs. 

Copper sulphate . 10 grs. 2 g. 

Potassium fern cyanide 25 ,, 5 »i 

Owing to the alkahne condition of this bath it 
produces red tones more quickly than does 
the Ferguson formula. 


COPPERAS 

A common name for various sulphates. Thus, 
copper sulphate = blue copperas ; iron sulphate 
= green copperas ; xinc sulphate » white 
copperas. ‘ 
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COPPERING SOLUTION 

A superficial coating of copper may be applied 
to etched zinc plates by neutralising copper 
sulphate with a strong alkali, such as ammonia 
or cyanide. Previously, the plate is well washed 
and scrubbed with caustic potash and whiting, 
and is then immersed in the solution for a few 
minutes, when it will be foimd coated with a 
sufficient covering of copper. 

COPYING 

Copying should present no serious difficulty 
provided suitable precautions are taken, and 
correct exposures given. It is essential that 
the print to be copied should be held perfectly 
flat on a board which is parallel with the sensi- 
tive plate. If this condition is not observed, a dis- 
torted image will result. The arrangement shown 
at A (p. 145) IS simple, inexpensive, and answers 
well for copying and also for other photographic 
work. The direction of hghting is important. 
A direct front light minimises the effect of the 
gram of the paper, while a strong side light 
accentuates it. On the other hand, a direct 
front lightmg cannot be adopted for glossy 
surfaced prints on account of the reflections. 
To avoid the sheen of the glossy surface, 
lighbng from one side, slightly m front, is 
necessary. 

For copying pictures under glass, the camera 
front should be covered with a black cloth, and 
a black or dark cloth should be hung up close 
behind the camera to avoid reflections. A side 
lightmg IS desirable for the same reason ; but 
where the onginal is liable to show a grain, the 
lighting should be from two sides. (For copying 
oil paintmgs or water-colour drawings, see 
** Pam tings, Photographmg,") 

For copying an ordinary silver print, or any 
strong photographic pnnt with a glossy surface, 
a rapid plate will give the most truthful rendering 
of the gradation. If the prmt is faded or yellow 
an isochromatic plate should be used. For 
copying a line engraving or drawing, or a wash 
drawing, or a photographic print with very little 
contrast on matt-surfaced paper, a slow plate 
specially made for copymg, such as a “ process ” 
plate or a fine gram ordinary plate, will give 
the most satisfactory negative. In all cases the 
plates should be backed. Correct exposure is 
most important, and the best method of deter- 
mining this IS by using a meter, which should be 
placed flat against the picture that is being 
copied and the time that is required for matching 
the standard tint noted. Using a plate of which 
the speed is 200 II. & D , the exposure for copying 
a glossy silver pnnt the full size of the original, 
and u.sing the aperture marked f/16 on the 
diaphragm scale, will be from one-fourth to one- 
half the meter tmt if a Wynne meter is used, 
and from one-eighth to one-fourth with a Watkins 
meter. A dark or red-toned photograph will 
require longer exposure than a light or cold- 
toned prmt. For copying a line drawing, one- 
half the meter tint for a Wynne meter, and one- 
fourth for a Watkins will be the correct exposure 
for a slow plate, 40 H. & D. For a black-and- 
white drawing in wash, these exposures should 
be doubled. 

The above exposures are for making a copy the 
same size as the original. For other proportions, 


the following will be the relative exposures, the 
lens aperture being the same throughout : — 


Times the 

scale of the Relative 

original exposure 


Enlarged to . 

2 


99 99 • • 


ti 

Copying same size 

I 

1 

Reduced to . 

i 

i 

»» »» • • 

\ 


»» »> • • 



»» ff • • 

* .. 

iV 

»f >» • 

i .. 

i 

In process work, the art 

of copying 

has been 


brought to great perfection for photo-mechanical 
processes, where the reproduction has generally 
to be made from a print or drawing. The essen- 
tials that are carefully studied are : The h|;ht- 
ing of the subject ; the parallelism of the origin^ 
to the sensitive surface ; the sharpness in defini- 
tion of the image ; and the opacity and clearness 
of the respective parts of the negative. The 
first condition is generally secured by electric 
arc illumination. The second is secured by the 
use of stands on which are rails, the camera and 
copyboard running on these rails to and from each 
other ; also by rigid and accurate construction 
of the camera. The third is secured by the 
choice of suitable lenses such as are specially 
made for process reproduction. The fourth is 
secured by the adoption of suitable plates or 
processes, the wet collodion process being gener- 
ally considered the best for such work. Further, 
it is very important to avoid vibration (see 
“Cop3dng Stand"). 

COPYING ILLUSTRATIONS FOR TRANS- 
LATION INTO LINE DRAWINGS 

A modification of the arrangement that is 
illustrated and described imder the heading 

Camera, Vertical " may be used for project- 



Arrangement for Projecting Illustrations for 
Translation into Line Drawings 


ing book or newspaper illustrations, when 
such illustrations are taken from photographs 
and have to be translated into line. The 
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glass platform a {see the illustration to the 
present article) is covered with a drawing-board, 
and upon this is placed the paper, etc., upon 
which the sketch is to be made. A trans- 
parency made from the illustration to be copied 
IS placed in the lantern b, and by means of a 
sloping mirror c attached to the lantern lens 
hood an image of the illustration is projected 
upon A, where it can be drawn on the paper 
provided. 

COPYING STAND (Fr., Pied-iable, Chevalet de 
reproduction ; Ger , Reproductren-StattVy 
Kopier-Stativ) 

An arrangement for keeping the camera and 
copy parallel when reproducing plans, drawings, 
photographic prints, etc. It usually consists of 
an upright copyboard or easel running on 
parallel rails, and capable of being clamped m 
any position. The camera may also be mountc'd 
to run on the rails, but is often stationary Illus- 
tration A shows an ordinary copying stand 

In process work, the copying stands used are 
the products of considerable ingenuity, the 
occasion for which was tlie necessity of avoiding 
any want of sharpness through vibration. One 



of the earliest and most usual methods for attain- 
ing this object was to suspend the copying base 
on ropes which depend from the ceiling ; but 
the ropes get hardened by constant tension and 
in time fail to neutralise the vibration. One 
way of overcoming this drawback was to insert 
spiral springs between the ends of the ropes and 
the suspension hooks ; and another was to 
suspend the base from a beam swinging like a 
scale beam. 

The above methods are now considered clumsy 
and obsolete, and the usual form of apparatus 
now employed is the spring stand B. The base 
is swung on spiral springs F attached to a rigid 
stand. Where no vibration is anticipated, rails 
may be laid on the floor and the camera and 
copyboard placed on separate stands, with 
wheels running directly on the rails, or the copy- 
board may be fixed to the wall whilst the camera 
is on a running carriage. This system is largely 
used ill Government offices for map reproduction. 

Another plan often employed for large work 
is to have rails laid both inside and outside the 
dark-room, the copyboard being on a carriage 
outside, and a plate-holder being mounted on a 
carriage inside, whilst the lens is fixed in an 
opening made in the wall of the dark-room ; 
in this way the dark-room itself becomes the 
camera. Where daylight is used for iUumin- 
10 


ation, tilting stands are sometimes employed 
in order to get the best light possible on the 
original. 

A curious form of copying apparatus used for 



copying large paintings m the open air is the 
revolving camera stand, wffiich can be turned 
according to the direction of the sun’s rays. 

The vertical copying stand C is often used for 
copying from books, or from small natural objects 
which can be best arranged on a horizontal 
board. Levy’s copying stand D and E combines 
not only the vertical, but also the tilting and 
horizontal forms. With these vcitical stands a 
prism or mirror box must be used in conjunction 
with the lens. 



For producing reversed negatives, which 
invariably have to be made for photo-mechanical 
processes, the camera stands must be provided 
with a turntable so as to place the camera side- 
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ways to the copyboard, the image being then 
Teflected by mirror or prism, as shown m the 
vertical stand C. On the Continent, copying 
stands have been made for such reversal work 
with the copyboard and the camera carriage both 
placed across the stand at an angle of 45 degrees, 
but, of course, still parallel to one another and 
provided with reversing prism as before. In 
this way some floor space is saved with large 
cameras. 

For copying transparencies a “ transparency 
attachment ” is usually connected up to the 
camera and stand; it is a simple light-tight 
conical bellows with provision for inserting the 
transparency. Rotary copyboards and rotary 
transparency holders are often employed in 
copying, especially in colour work, to place the 
negative at different angles from the vertical or 


the term ** colourable imitation.” In other 
words, a copy need not be an exact copy. It is 
sufficient to be able to show in the case of the 
infringement of a copyright that the original 
photograph has been copied by a mechauical 
or hand method. 

The period of protection granted by the Act 
is for the term of the natural life of the author 
and seven years after his death. It has no 
relation to the life of the owner of the copyright 
except in the case where he is also the author. 
Usually, there is no room for doubt as to who 
is actually the author, but in the case ot a photo- 
graphic firm, where the finished photograph 
passes through a number of hands, it has been 
held that the author is the person who effectively 
is as near as he can be the cause of the picture 
which is produced — that is, the person who 
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horizontal line. For correcting distortion a 
transparency holder with universal movement 
may be employed. 

COPYRIGHT (Fr., Droit d’ auteur ; Gcr., 
Vcriaf^srechtj Urheberrecht) 

Protection against copying and other forms 
of reproduction is granted to ])hotographs 
equally with paintings and drawings. The Act 
by wffiich this protection is afforded is the Copy- 
right Works of Art Act of 1862, the clau.ses of 
which Act, taken m conjunction with the judg- 
ments of the courts during the years that have 
intervened since then, cover the many incidents 
which may arise m the creation of ct)pynght, m 
Its assignment, and in the infringement of cop}^- 
right w^orks. The Act defines copyright as ” the 
sole and exclusive right of copying, engraving, 
reproducing, and mSti plying any photograph 
and the negative thereof by any means and of 
any size ” — that is to say, the reproduction of a 
photograph by another graphic method, such as 
drawing or painting, may yet be an infringement 
of the copyright. The Act m another place uses 


superintended the arrangements by putting the 
people into position. It has also been held that 
an absentee principal cannot be the author, even 
though, by the creatjou of system in Ins business, 
he may be actually just as responsible for the 
result as though he had been present. 

The most important clause in the Copyright 
Act IS that which describes the conditions as to 
payment when a photograph is taken, because 
upon these conditions the ownership of the 
copyright depends. The Act expressly states 
that when the negative of any photograph is 
made for or on behalf of any other person ” for 
a good and valuable consideration,” the copy- 
right belongs to the person for or on wdiosc 
behalf the work is done. Thus, in the case of 
an ordinary sitter in a studio, the copyright is 
his ; ill the ease of a landscape photographer 
’working for an employer, all copyrights in the 
views taken are the employer's. The question 
of what is “ good and valuable consideration ” 
has involved some nice points of law. Articles 
of value, or board and lodging, may be agreed 
upon as ” valuable consideration,” and there 
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is, in fact, one case in which the granting of 
permission to photograph certain premises was 
judged to be valuable consideration *' to the 
photographer because it gave him the oppor- 
tunity to sell numerous copies of the photographs 
he had taken. 

It should be noted that the Act does not say 
on payment of the consideration, and, so far as 
the ownership of copyright is concerned, non- 
payment to the photographer by his custon-cr, 
or employer, does not give the first -named any 
right.s m the photographs ; the copyright remains 
with the customer or employer, whilst the photo- 
grapher must sue m the UvSual course for payment 
or \vagcs. In cases of doubt as to the owner- 
ship of a copyright this forms a useful test. If 
one IS 111 a position to sue for payment one 
cannot then have any ownership in the copy- 
right. 

The portrait photographer should also note 
that in the ease of negatives taken at the same 
time as others at the sitting, but not ordered 
by the customer, the copyright is neverthe- 
less the property of the customer In cases 
vlicre this point has arisen it has been held that 
payiiiciit was for the labour of the artist as a 
whole, and, therefore, covered all the exposures 
made at the sitting. Any use made of such 
extra negatives will thus be an infringement of 
the sitter’s rights. 

Again, when, as sometimes happens, the por- 
trait of a person is taken by the order and at 
the expense of a second person, the copyright 
naturally b('c*onies the property of the penson 
paying, or .suable for payment. And, in the 
absence of any agreement that the photo- 
grapher should make some negatives for himself 
at such a sitting, the whole of the portraits 
taken are the property of the person ordering 
the work. 

Though the Copyright Ac't does not say any- 
thing about the ownership of the negative, it is 
perfectly clear on one point — namely, that the 
sale or disposal of the negative by the owner of 
the copyright to another person without the 
formal assignment of the copyright iii writing to 
cither buyer or seller causes the copyright to be 
destroyed This fact should be borne in mind 
when purchasing negatives or accjuiring them 
along with the purchase of a business. It is 
necessary to draw up an itemised list of the 
subjects, sufficieut for separate ideutification, 
and to have the w'hole document signed by the 
vendor transferring the copyright to the pur- 
chasci, or by the purchaser reserving the copy- 
right to the vendor, according as the copyrights 
are, or are not, to change hands. 

Before referring to the assignment and regis- 
tration of copyright, one minor claUvSe of the Act 
must be noted — namely, that which enacts 
that any person may copy any work m which 
there is no copyright, and may represent any 
scene or object, notwithstanding that there 
may be copyright in other representations of 
such scene or object. This clause has a very 
practical application in the reproduction of the 
w-orks of Old Masters, in which, of course, there 
is no copyright, but any number of photographers 
may make copies of such works and severally 
acquire rights in their copies, even though these 
latter are practically identical. Similarly, there 


is nothing to prevent several photographers from 
photographing a landscape from a particular 
point of view ; even though the negatives are 
almost identical, copyright may be obtained by 
each separate author. 

Assignment of the copyright in a photograph 
may be whole or partial. The sole rights to 
reproduce in any form or place whatever may 
be sold with, or without, the negative, though 
there can be no object in the photographer retain- 
ing the negative, since his rights to make a 
single print from it have been disposed of It 
is more usual, however, to assign specifically 
limited rights to reproduce, such as in a g*ven 
issue of a journal or newspaper, as a calendar 
or window-bill, as a postcard, or as an advertise- 
ment for a particular class of goods. The nature 
of the assignment being clearly defined, the 
photographer is left free to dispose of other 
limited assignments in other ways, but a form 
of assignment loosely worded (for instance, the 
following: “ Received of A, B. los. 6d for the 
right to reproduce my pliotogiaph of Trafalgar 
Square — C. D.”) might be taken to mean the 
sole rights of reproduction. An assignment or 
licence to reproduce should clearly state the 
particular purpose for which the photograph is 
to be used. In the case of reproduction in news- 
papers, it IS usually understood that the photo- 
grapher’s name should be acknowledged under 
the photograph, or on the same page, and that 
no use be made of the photograph without extra 
payment in extra issues of the paper, or any 
other publication of the same proprietorship. 

Although anyone purchasing the sole copy- 
right in a photograph or other work is thereby 
at liberty to reproduce it in any lorir, the Act 
forbids the alteration of such photograph, or 
the reproduction thereof in an altered form, 
during the life of tlie author and without his 
consent— that is to say, that such altered version 
must not be represented as the unmodified work 
of the originator. 

The registration of a copyright is important 
to those w^ho have business in selling rights of 
reproduction, inasmuch as the Act provides that 
“ no proprietor of any such copyright shall be 
entitled to the benefit of the Act until such 
registration, and no action shall be sustainable, 
nor any penalty recoverable, in respect of any- 
thing done before registration " In other words, 
registration is a ftirmal claim to rights m the 
photograph. It is made at Stationers’ Hall, on 
forms provided for the purpose On this Inrni 
five columns are provided, but it is only nt ces- 
sary, when registering a copyright, to make 
entries in Nos. i, 4, and 5 , Nos. z and 3 are 
required only when a copyright is assigned by 
one person to another. In column i a short 
description identifying the photograph is given, 
in No 4 the name and address of the proprietor 
of the copyright, and in No. ■; the name and 
address of the author. The author, as already 
pointed <JUt, may or may not be the same person 
as the proprietor. This form, filled up on these 
hues, is deposited at Stationers’ Hall, together 
wdh a copy of the photograph, the fee for 
registration being one shilling The precise form 
of the photograph is immaterial ; a straight print 
from the negative suffices to protect the photo- 
grapher’s rights regarding the issue of enlarge- 



Copyright 


148 


Corona Photography 


ments or even of worked-up reproductions in 
colour by hand or by three-colour printing. It 
is simply necessary that the photograph regis- 
tered vShould plainly identify the original work 
of the author. 

Infringement of copyright may take a number 
of forms. The Act specifically forbids any person 
to “ repeat, copy, colourably imitate, or other- 
wise multiply for sale, hire, or distribution," 
or to cause or procure these acts to be done. 
The phrase “ colourably imitate " protects the 
photographer against piracy of his work by 
draughtsmen or artists, who might use the 
photograph as a basis for drawings ; it is not 
necessary, to prove infringement, that the illegal 
copy should be identical with the original from 
which it was made. 

The Act distinguishes between two classes of 
infringer : ( i ) those who in knowledge or ignor- 
ance commit one of the acts mentioned above, 
and (2) those who, with knowledge of the 
unlawful character of the copies, import or 
distribute the latter in the United Kingdom. 
The copyist, or person who employs a copyist, 
is regarded as liatle whether he act in knowledge 
or Ignorance of the copyright, whereas an 
importer is liable only when he acts with know- 
ledge of the unlawful nature of the copies. It 
will thus be seen that a photographic enlarger, 
who prepares an enlargement of a photograph 
sent to lum, is equally liable with the person 
who gave him the order, and this even though 
both may be in ignorance of the existence of 
any copyright. Under the Copyright Act there 
IS no need that a photograph which has been 
registered at Stationers’ Hall .should be marked 
“ copyright," but it is a natural assumption that 
any recent photograph is copyright, even though 
formal claim (registration) has not been made 

The remedies for unlawful copying granted 
by the Act are of two kinds : (a) penalties and 
(b) damages. As already stated, no penalty 
can be recovered for any such infringement 
committed before the copyright has been regis- 
tered, but damages may be obtained in the case 
of copies which are made before registration and 
sold afterwards. The maximum penalty which 
can be obtained under the Act is for each 
unlawful copy, together with the forfeiture by 
the infringing party to the proprietor of the 
copyright of all such copies. Formerly, this 
provision of the Act was interpreted to mean a 
payment of a com oi the realm for each unlawful 
copy, and on this basis large siiiiis were form- 
erly obtained in the case of unlawful reproduction 
in a newspaper of large edition But a later 
judgment of the Court of Appeal has held that 
it IS not necessary to fix the total penalty at a 
sum which, when divided by the number of 
copies, works out to a coin of the realm. When 
taking action for penalties it is only necessary 
to prove the infringement. The photographer 
must show that the copyright is his property by 
virtue of the fact that he took the photograph 
without payment in the original instance, or 
that it was assigned to him in writmg at the 
time of taking, or that he had subsequently 
purchased it. In acbon for recovery of damages 
he must prove not only his ownership of the 
copyright, but the damage sustained by the 
infringement. 


Where a registered photograph has been 
reproduced without permission, it is an easy 
matter to obtain satisfaction from the offending 
party, but when the photograph has not been 
registered the owner of the copyright needs to 
proceed with some care. He should first register 
the photograph immediately, and he is then in 
a position to take such action against the parties 
still producing, or those selling, the copies as 
will induce the infringer to settle the matter 
privately. Very frequently the infringement is 
the residt of ignorance or carelessness, and it is 
usually good practice to assume that it is so, 
and to write pointing out tlie infringement and 
to ask what the party m question is prepared 
to do. In this letter it is not wise to name any 
specific sum which would be acceptable to the 
photographer. Where the infringement is 
clearly unintentional, many photographers are 
prepared to accept twice (or even the same) the fee 
payable had application for the u.se of the photo- 
graph been made by the publisher. 

Copyright, created and registered in Kngland, 
is secured tp 9 o facto in the other countries sub- 
scribing to the Berne Convention of International 
Copyright. These countries are as follow : 
Algiers, Belgium, Denmark and the Faroe 
Islands, I'raiice and its colonies, German 
Empire, Hayti, Italy, Japan, Liberia, Luxem- 
burg, Monaco, Norway, Spam, Switzerland, 
Tunis. Under this Convention the photo- 
grapher in each country must comply with the 
formalities of his country (the country of origin), 
and he obtains m the other countries the degree 
of protection which is granted to natives m 
these countriCvS. The degree of protection varies 
withm wide limits among civilised countries. 
In France, for example, protection is granted 
only to such photographs which are adjudicated 
to be works of art, and it would appear that 
judgment in tlus respect must be given m regard 
to each particular photograph, apart from the 
reputation of the photographer as an artist. 
In some countries — Germany and Belgium, for 
example — it is not necessary to register, and 
therefore it is difficult to discover whether the 
formalities in the country of origin have been 
complied with in these cases. In Great Britain 
— and, indeed, whenever there is any doubt 
— the safest course is to assume that copy- 
right exists in any photograph, painting, or 
drawing. G. E. B. 

CORALLIN (Fr., Coralline ; Ger., Coralltn) 

Synonyms, paionine, aunn. A mixture of 
several complex aniline dyes, which is interest- 
ing as being the first dye used to colour-sensitise 
collodion films. It is not usc<l now, having an 
extremely weak action on gelatine plates. 

CORONA PHOTOGRAPHY 

The corona is the brilliant pearly-white lumin- 
escence observed round the eclipsed sun during 
a total solar eclipse, when the ordinary brilliant 
sunlight is obscured by the intervention of the 
dark moon. Many attempts have been made by 
astronomers to observe it visually or to photo- 
graph it in ordinary sunlight, but all these have 
hitherto been unsuccessful, and it is only during 
an eclipse that it can be examined. There is no 
limit, cither of size or quality, to the apparatUvS 
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which can be usefully employed to photograph 
this wonderful solar appendage, and as indicat- 
ing what are perhaps extremes, excellent pic- 
tures of the coronal streamers have been made 
with ordinary camera lenses of about 5 in. focal 
length, and also with large mirror telescopes of 
more than 70 ft. focal length. Bach variety, 
however, has its special advantages, and the 
general apparatus may be divided into two divi- 
sions according to the scale on which the pic- 
tures are primarily photographed. With the 
small scale cameras, lenses of very great angular 
aperture can be employed, with all the advan- 
tages of extensive flat field and light intensity. 
These will be most useful for recording the 
extreme limits of the coronal streamers or rays, 
which are found to be very different from eclipse 
to eclipse, so that as complete a record as pos- 
sible is desirable. 

With the large scale apparatus the programme 
IS best confined to obtaining detailed pictures of 
the bngliter regions of the corona near to the 
sun’s (iisk, and as the light gradations in this 
region are very great, it is generally foimd neces- 
sary to take exposures of different lengths for 
tlie different zones, and develop accordingly, 
so that the intense portions are not rendered 
unprintable. 

If possible, the most rapid panchromatic 
plates should be employed for photographing the 
corona, as the principal part of the corona 
radiations is in the green near wave length ‘;,303. 

The exposures possible will, of course, depend 
on whether the observer has the mse of an equa- 
torial mounting and driving mechanism or not. 
If he has not, probably half a second will be the 
maximum exposure possible with a camera of 
about 7 m. to g m focal length When the 
more elaborate mounting is available, exposures 
of from ten seconds to four or five minutes 
are given so as to record the farthest outlying 
streamers. 

Very interesting series of experiments have 
been tried at several eclipses For companson 
purposes two exactly similar photographic 
cameras have been used side by side, clamped 
firmly together so as to move as one. In front 
of one of these cameras, between the lens and the 
corona, there has been placed a special piece of 
apparatus for detecting polarised light, so that 
if any of the light coming from the solar corona 
IS polarised in any particular direction, the differ- 
ence will be clearly shown on the photograph 
by the presence of a series of bands as compared 
with tlie image taken with the other camera 
having the lens alone. By such means it has been 
satisfactorily proved that a large proportion of 
the light from the corona is polansed, and it is 
thought that this may be owing to its being 
light from the sun reflected from the minute 
particles of which the corona is assumed to be 
composed. 

By obtaining comparable photographs with the 
same instruments at intervals durmg a long 
period of years it has been noticed that the form 
of the corona decidedly changes ; and these 
changes arc found to be in accord with the 
changes on the sun’s surface as evidenced by 
the presence or absence of the dark irregular 
niarkiiigs called sunspots. When these are very 
numerous, showing the sun to be very active, 


then the corona is foxmd to be very extensive 
m all directions round the sun, long streamers 
passing off practically m all directions. When, 
on the contrary, the sun’s activity is at a 
minimum, and there are few sunspots, tlien 
the coronal streamers are chiefly confined 
to the regions on either side of the sun’s 
equator , the regions near the sun’s poles 
are at these times occupied by very beau- 
tiful plumes or aigrettes, which have all the 
appearance of the stream lines shown by a senes 
of filings congregating about the poles of a 
magnet. This fact has given considerable prob- 
ability to the suggestion that the solar corona 
is due to some electro-magnetic discharge from 
the sun’s surface. 

CORRECTED LENS 

A lens having the chemical and visual foci 
comcident. A properly achromatised lens is 
said to be corrected when, 111 spite of the 

addition of a second glass, the blue rays still 
come to a focus nearer the lens than the yellow, 
and over-coTTected when the blue rays come to 
a focus behind the yellow ones. 

CORRECTION COLLAR 

A rotating collar sometimes fitted to high-class 
microscopic objectives. The varying thicknesses 
of the cover glasses placed over microscopic 
objects affect the value of the corrections of 
high-power objectives The correction collar 
overcomes this difficulty by varying the separa- 
tion of the combmations of the objective. 

CORROSIVE SUBLIMATE (See “Mercuric 
Chloride.”) 

COSMICAL PHOTOGRAPHY 

So many different subjects requiring special 
treatment are included in the general class of 
celestial or cosmical objects that for the majority 
of them it will be more satisfactory to describe 
the methods of photographing them imder their 
respective special headings (which sec below). 
As regards the actual photographic details of 
procedure, however, much that is common to 
all celestial photography may most conveniently 
be detailed here. 

A pparatiis — This will vary from the hand 
camera to the powerful and specially adapted 
mechanical camera of the astronomer ; tlu y will 
all, however, have m common the feature of 
bemg focused for parallel rays, or, as it is 
usually termed, set for infinity. The reason 
for this is that for all practical purposes all celes- 
tial objects are so far distant from the earth 
that any differences between their respective 
distances are inappreaable. This fact will to 
many constitute a considerable simplification, 
as undoubtedly the use of a “ fixed focus ” 
camera admits of apparatus bemg efficiently 
used in a condition which would be much too 
rough for photographing objects whose distances 
were different In photographic language there 
is no “ depth of focus ” difficulty m celestial 
photography, and the flatter the field of defini- 
tion given by the lens the more satisfactory will 
its performance be. This leads at once to the 
fact that for photographmg large areas of sky 
the modem anastigmat type of lens, giving 
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critical definition over a large angle, is the 
most efficient instrument. 

In many cases the Question of cost may serve 
to prohibit the employment of a sufficiently 
large lens camera — or refractor, as it is usually 
termed — and work of the highest type of accuracy 
has been done with concave mirror cameras. 
These involve only the optical working of one .sur- 
face, and thus for a given sum the instrument 
may be of a much greater power. Two kinds of 
reflector have been principally used : speculum 
metal and silvered glass. The former were excel- 
lent, but when they tarnished it was exceedingly 
difficult to re-polish them without altenng the 
shape of the reflecting surface and thus destroy- 
ing the definition of the image. Most of the 
reflecting telescope cameras now m use consist 
of a surface of glass accurately ground to a 
parabolic form and then coated over with an 
exceedingly tliin film of pure silver. This offers 
the important advantage that when it becomes 
tarnished it can be dissolved away in a few 
minutes and replaced very quickly with a new 
film without in any way interfering with the 
shape of the glass surface. 

Plates , — For most kinds of celestial photo- 
graphy, excepting that of the sun and moon, 
it is advisable to employ the fastest plate obtain- 
able, provided that the gram is not noticeably 
promment. On account of the subjects bemg 
generally of special coloration, the iso chromatic 
or panchromatic plates now so easily obtainable 
should be preferred to the non-colour .sensitive 
brands, as without them it may be found im- 
pos.sible to render differences which are quite 
easily noticeable to the eye. 

Development . — This wall, in general, be 
exactly the same process as would be used for 
ordinary terrestrial photography. Again except- 
ing photographs of the sun and moon, the 
general tendency will be for under-exposure to 
be experienced, so that the treatment recom- 
mended for this should be the normal procedure 
for astronomical work if harshncs.s in the results 
is to be avoided. Any of the standard developers 
may be employed with practically equally good 
result. Pyro soda, metolqumol, and rodmal 
are all used by some of the best workers, and 
there is little to choose between them. In general, 
no bromide or other restramcr .should be used ; 
the negative should be thin and full of detail 
rather than dense and contrasty To further this, 
development slumld never be over-done, as it is 
practically impossible to remedy it by subse- 
quent reduction, whereas a thin negative, with 
detail, may be gradually intensified and re- 
111 tensified, by means of mercuric chloride and 
ferrous oxalate, until the requisite density is 
obtained. 

For copies all the usual media arc available. 
Lantern slides of good astronomical subjects 
make beautiful and interesting records. 

(For details of various subjects see “ Comets, 
Photographing," "Corona Photography," 
"Eclipses," "Lightning," "Moon," "NebulcC," 
"Rainbow," "Stars," "Sim," etc.) C. P. B. 

COSMORAMA (Fr., Cosmorama ; Ger., Kos- 
morama) 

An early arrangement for the inspection of 
photographs or pictures. These were laid 


horizontally on a semicircular table or platform, 
each picture having an inclined mirror to reflect 
it to a viewing lens, at which the spectator's 
eye was placed. The pictures were illuminated 
by concealed lamps and were inspected in 
turn. 

COSMORAMA STEREOSCOPE (Fr., SUrSo- 
scope cosmorama ; Ger,, Kosmorarna 
Stcreoskop) 

An early form of stereoscope made by Mes.sr.s. 
Knight, m which two large len.ses were used 
having a segment cut off, so that they could be 
placed with their centres 3 in. apart. 

COTTON-WOOL 

Prepared from the hair.s of the seed of /70 s- 
sypTuin Barbadense and other species of gos- 
sypiurn It has many uses in photography, and 
the variety known as absorbent cotton and sold 
in rolls, wrapped in blue paper usually, is the 
best to u.se The very common and coarse 
variety u.sed for packing should not be used for 
wiping wet negatives, as it contains grit and 
other coarse foreign matter, which is apt to 
scratch gelatine. All negatives should be wiped 
after the final washing wnth a wet pad of cotton- 
wool. 

This material also makes a serviceable filter 
for liquids, a tuft being lightly placed m the 
neck of a tunnel and the liquid filtered through 
it. It does not filter as thoroughly as filter 
papers, but it will serve for some liquids, par- 
ticularly varnishes. 

In process work^ cotton-wool has numerous 
uses, and the " absorbent " wool is commonly 
preferred A wad of it is generally found the 
handiest means for cleaning zinc or copper with 
pumice powder or whiting to remove grease 
The absorbent cotton is also used for filtering the 
albumcu-bi chromate or fish-glue solutions. The 
development of albumen-bichromate inked prints 
IS effected with the help of a tuft of cotton. By 
its means, too, the scum which .sometimes forms 
on wet-plate negatives can often be effectually 
removed without damaging the negative. 

COVER GLASS 

A plain glass bound up with a transparency 
(lanteni slide) to protect the film. Also a plain 
gla.ss used as a cover for the object on a micro- 
scopic slide. 

COVERING POWER (Fr., Pouvoir d couunr ; 
Ger., Deckkraft) 

The extent, or boundary, to which a lens will 
produce a well-defined and properly illuminated 
image. The circle of illumination produced by 
a lens is practically the measure of its covering 
power , but definition must also be considered, 
for this may not be equally good all over the 
circle. It IS desirable to have a lens which will 
cover a slightly larger circle than is sufiicient 
to include the .size of plate used ; otherwise 
there will be a falling-off of definition and of 
light when using the rising front. The better 
the lens the more satisfactory should be its 
covering power ; a good modem anastigmat 
will readily cover, when stopped down, a plate 
at least a size larger than that for which it is 
intended. 
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COWAN'S DEVELOPER 

A formula advocated many years ago by 
A. Cowan for use with negatives. 

No. 1. — Pyrogallic acid 20 grs. 4 g. 

Nitric acid . 2 drops *5 ccs. 

Water to . .10 oz. 1,000 ,, 

No. 2. — Strong liquor 

ammoniae . ^ oz. 25 ccs. 

Potassium bro- 
mide . . 37J grs. 8 g. 

Water to . .10 oz 1,000 ccs. 

In cases of ordinary exposure mix in equal parts. 
For under-exposure add more of No. 2, and for 
over-exposure more of No. i and bromide 
A Cowan also prepared a solution of pyro- 
gallic acid which is always ready for use. 

Pyrogallic acid . . i oz. 18 ^ g. 

Citric acid . . ,60 grs. 2 25 ,, 

Water to . . . 54^ oz. 1,000 ccs. 

Dissolve tile citric acid in water and add the 
pyrogallic. The solution will contain 8 grains 
of pyro to the ounce of water, and will keep good 
for many months. In using it dilute according 
to formula employed. 

Another developer known as “ Cowan’s " is 
the following (known also as a citrate of iron 
developer), recommended for chloride lantern 
plates : — 

No I. For cold tonCvS — 

Potassium citrate . 100 grs. 200 g. 

Potassium oxalate . 30 „ Oc ,, 

Hot distilled water to . i oz. ccs. 

No. 2. For warm tones— 

Citric acid . . 90 grs. 180 g. 

Ammuiiium carbonate 60 ,, 120 ,, 

Cold distilled water to . i oz. 1,000 ccs. 

No. 3. For extra warm tonCvS — 

Citric acid . 130 grs. 260 g. 

Annnoniuin ('arbonate 40 ,, 80 ,, 

Cold distilled water to . i oz 1,000 ccs. 

In mixing solutions Nos. 2 and 3 it is better 
to put the crystals into a deep vessel, aud, after 
adding the water, leave alone until all ellerves- 
cenee ceases It is advisable to make it o\er- 
night. To 3 parts of any of the above solutions 
add I part of the following at the tune of using : — 

Feme sulphate . .120 grs. 240 g. 

Sulphuric acid . . i drop 2 ccs. 

Distilled water to . i oz. 1,000 „ 

COXIN 

A solution of crocein scarlet 3 B and a yellow 
dye, m which exposed plates were bathed, or 
which was added to the developer so that they 
could be developed in daylight ; the subject of 
a German patent m 1902. 

C.P. 

The initial letters of the words “ Candle- 
power ” {which see). Also an American term 
placed after the name of a chemical to indicate 
that it IS chemically pure. 

CRACKED NEGATIVES 

Negatives are easily cracked if cheap frames 
with uneven beds aud imperfect spnngs are 
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used. The crack may at first appear slight and 
unimportant, but in time it invariably extends 
across the plate. With care the film on a cracked 
negative need not be broken ; merely bind the 
negative to a piece of glass of the same size by 
means of gummed strips of paper, or cement it 
bodily to the glass by means of a mixture of 
Canada balsam and benzole or xylol, the crack 
being first of all filled in with the mixture. 

Many workers duplicate cracked negatives in 
the following manner. First paint on the glass 
side and along the crack a fine line of Brunswick 
black or other opaque varnish, and then make 
a positive transparency, on which, of course, the 
crack will be represented by a thin white line 
Then, by means of a retouching pencil or a 
camel-hair pencil and suitable medium, retouch 
the white line, and make a negative from the 
transparency. Much depends upon the position 
of the line and the degree of skill exercised. 

There are two systems of taking a print from 
a cracked negative without the crack showing. 
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but the work must be done m daylight. One 
is to place the frame on a board attached to 
strings A, and to keep the board swinging or 
rotating lu the shade while the picture is being 
printed. Another is to place the frame at the 
bottom of a deep box B, also in the shade. These 
methods are rather slow, but they give the best 
results possible with cracked negatives 

It IS, of course, possible to remove an unbroken 
gelatine film from a cracked glass, and one of 
the best methods of doing so is the following : 
Carefully clean a sheet of glass one size larger 
than the negctivc to be treated, place the cracked 
negative, film side upwards, upon it, and coat 
evenly with enamel collodion. 

Put on as much as the film will hold without its 
running over, allow to set thoroughly, and wash 
till the water runs freely otT it ; drain, and coat 
with a solution of 20 grs. of gelatine in i oz. 
of warm water, and allow to set thoroughly. 
Then immerse the cracked negative with its 
prepared film in this mixture : — 

Hydrofluoric acid . 60 drops 6 ccs. 

Glycerine . . i oz. 5 ^ 

Alcohol . . I ,, 50 M 

Water to . . 20 „ 1,000 „ 
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In a few minutes the film will be free at the edges, 
and it should then be carefully coaxed off the 
glass by means of a camel-hair brush and trans- 
ferred to a dish of cold water. Slip under the 
released film a sheet of glass coated with gela- 
tine solution made as already stated ; or use 
an unexposed dry plate that has been fixed and 
washed. Coax out any wrinkles with the camel- 
hair brush or by blowing, and allow to dry in a 
horizontal position. If the cracked negative has 
been varnished, all traces of the varnish must be 
removed before any attempt is made to remove 
the film. {See “Varnish, Removal of”) 

It is possible to do without the collodion, and 
so simplify the work of transferring the film, 
but greater care will be necessary. Immerse the 
negative in 1 2 oz. of water to which 60 drops of 
hydrofluoric acid have been added, and after 
the film becomes loose at the edges, coax it off 
very gently in the manner already described 
Wash for about ten minutes, at the end of which 
time the film will be enlarged considerably ; if 
required it can be left m the enlarged state, but 
otherwise it must be immersed in a solution of 
equal parts of water and methylated spirit until 
it has contracted to its original size. Then 
float it upon a gelatine plate as above described. 

In the case of a cracked new negative the 
film may be removed by soaking for about thirty- 
six hours in a cold saturated solution of common 
washing soda ; all the after operations are as 
described in the preceding paragraph. 

Cracked negatives other than gelatine are best 
treated as broken negatives {which see). 

CRACKS IN VARNISH 

Cracks upon varnished collodion plates are 
more common than upon gelatine plates. Nega- 
tive varmsh is essentially a gum or resin dis- 
solved in a volatile solvent. When the varnish is 
spread over the surface of the film, the solvent 
evaporates and leaves a coating of the gum 
resin on the film ; as the resm dries it contracts 
and sometimes cracks. Circumstances that lead 
to cracking are ( i ) making the varnished negative 
too hot (either by heating for the purpose of 
hurrying the evaporation or by printing in a 
hot sun) ; (2) insufficiently washing after fixing ; 
(3) storing m a damp place ; and (4) using an 
unsuitable varnish. 

Cracked varnish on a collodion negative may 
be remedied to an extent by rubbing finely- 
powdered lampblack, or soot, into the cracks 
by means of the dry finger-tip or a piece of 
chamois leather, and then rc varnishing. 

Cracked varnish on modem gelatine negatives 
may be treated in the same way, but it is better 
to remove the varmsh entirely and then revar- 
nish. To remove varnish, soak in the solvent 
which was used for the varnish ; if this is not 
known, methylated spirit may be tried, as most 
of the resins, etc., used for varnishes are soluble 
in spirit. After a good soaking rub with cotton- 
wool and give the negative one or two more 
soakings in spirit, so as to get rid of the last 
traces of the varnish. A little ammonia may be 
added to the second spirit bath with good effect. 

CRAPE MARKINGS 

A defect met with in wet collodion work, and 
taking the form of markings having the appear- 


ance of crape or fine net work. They are due 
to the use of too gelatinous collodion or a strong 
cadmium bromo-iodiser. Solvents too much 
diluted with water may also cause the defect. 

CRAWLING 

A developer is said to “ crawl ” when it docs 
not flow evenly over the film, being prevented 
from doing so by the greasy surface caused by 
the faulty condition of the collodion bath ; 
crawling may also be due to an excess of alcohol 
in the developer. Printing paper is said to 
“ crawl ” when it expand.s or contracts during 
the progress of printing, as some papers are 
prone to do. If, for example, a bone-dry paper 
IS put into a frame and placed out of doors m 
damp weather, the paper may expand during 
printing and cause blurred outlines of the image 
to appear. Damp paper put out to print under 
a negative on a hot day will sometimes show 
the same effect, through contracting while 
printing The defect is more common with 
albumen paper than any other. 

CRAYON ENLARGEMENT (Pr , Agrandissc- 
ment au crayon ; Gcr , SUft-Vergrosserung) 

An enlargement usually on rough-surfaced 
bromide paper, worked up with crayons. The 
proportion of hand-work may vary greatly, 
from the mere removal of spots and blemishes 
to an elaborate amount ]\Iiich of the black- 
and-white work now seen on bromide enlarge- 
ments IS, however, done with the aerograph. 

CRAYONS (Pr., Crayons, Ger , StifU) 

Small pencils of pipeclay, kaolin, or chalk, 
incorporated with various mineral or metallic 
pigments, and used for drawing, workmg-up 
enlargements, prints, etc. They are obtainable 
in the form of chalks, as loose points for adjust- 
able holders, or enclosed 111 cedar penals Those 
employed on enlargements arc known as bromide 
pencils {which see) Coloured crayons are used 
for introducing backgrounds into carbon prints 

In process work, lithographic crayons, consist- 
ing of a mixture of wax, shellac, .soap, and lamp- 
black, are largely used. A wet-plate half-tone 
negative can be locally intensified by rubbing a 
crayon gently over the part where strength is 
desired. Half-tones can be stopped out for 
fine etching and vignetting by the use of the 
crayon wherever required. Lithographic crayons 
arc preferred to black clialks for drawing on 
grained papers and scraper boards for reproduc- 
tion, because the work is fixed, owing to its 
waxy or greasy nature, without further treat- 
ment. 

CREAM OF TARTAR 

A common name for acid potassium tartrate. 
{See “Potassium Biturtrate.”) 

CRESCO-FYLMA 

A name given to a film-stripping and enlarging 
solution introduced in 1891, the patent on which 
has now, of course, expired. (For similar 
solutions, see “ Film Stripping.”) 

CRISTOID FILM 

A gelatine film introduced as a substitute for 
glass plates or celluloid, and consisting of two 
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coatings, the lower one being a slow emulsion 
and the upper one a fast emulsion. The chief 
advantage claimed was that errors in exposure 
were eliminated, because if the upper film was 
over-exposed a good negative would be obtained 
on the lower film ; also halation was entirely 
obviated. The film before development was 
treated with formaline, and, after the usual 
operations, squeegeed down to plate glass, a 
bath of alcohol and formaline being used to cause 
the film to contract to its original size. If this 
bath was omitted, the expansion of the gelatine 
due to the absorption of water during the opera- 
tions of developing, fixing, and washing gave 
enlarged negatives. 

CRITICAL ANGLE 

The angle at which a ray passing through a 
craiivSparent substance is totally reflected. If a 
thick plate of glass be held between the eye and 
a light the critical angle will be reached when the 
inner surface of the glass, either upper or lower, 
according to position, reflects as from a silvered 
wrfacc. 

CRITICAL ILLUMINATION 

In microscopy, critical illumination is obtained 
by arranging the illuminanl, mirror, and substage 
condenser m such a manner that the image of 
the lamp flame is seen in the centre of the field 
when looking through the microscope. Critical 
illumination is not practicable with low powers, 
but it IS essential when obtaining the finest 
definition a lens which will give with high powers, 
and more especially when using the immersion 
lenses. Recent experiments have shown that 
critical illumination has been obtained when the 
back lens, on looking down the tube without an 
eyepiece, is just filled with light. Daylight can- 
not be used for critical work. The Nemst lamp 
is a convenient hght for photo-micrography, but 
for visual purposes an oil-lamp "with J-111 wick 
gives excellent results The lamp, with the 
flame edgeways to the microscope, should be 
placed with the wick about 9 in. m front of the 
mirror, which must have the plane side turned 
to the light. The mirror is placed so that the 
light IS reflected in a direct line through the 
substage condenser and objective. A diatom 
slide IS placed on the stage and the substage 
condenser racked up and down till the image 
of the flame is seen in the centre of the field. 
If the eyepiece is now removed, the back lens 
should (providing the substage condenser is of 
suffiaently high aperture) be filled, or nearly 
filled, with light. That portion of the field of 
view only which contains the image of the lamp 
flame gives critical definition. 

If the flame image is a disturbing factor to 
the work in hand, it can be removed by slightly 
lowering the condenser, but the definition suffers. 
Critical illumination is necessary only for powers 
of ^ m. and upwards. Low powers should be 
worked without the substage condenser, and 
with the concave surface of the mirror turned 
to the light, 

CROOKES' TUBE 

The high-vacuuin tube (named after the in- 
ventor) which produces the X-rays. In an 
X-ray tube the vacuum is brought to less than 


one-millionth of the density of the atmosphere. 
In the original Crookes’ tube the cathodal rays 
were allowed to fall on the glass , this was 
improved by Prof. Jackson, who caused the 
cathodal rays to fall on a metal plate connected 
with the anode (anti -cathode) Another improve- 
ment was the cupping of the cathode to allow 
all the cathode rays to fall on one spot on the 
anti-cathode, this arrangement constituting the 
“ focus tube." (Sge also under the heading 
“ X-ray Photography.") 

CROSS FRONT (Fr., D&centrement horizontal ; 

Ger., Kreuz-Ob'jektivbrett) 

A provision for moving the lens of the camera 
sideways, so that a little more of the subject 
may be included at one side or the other, without 
having to shift the apparatus. It generally 
consists of a panel sliding m grooved rails, with 
a clamping screw to maintain its position when 
adjusted. 

CROSSED LENS 

A crossed lens is one having its two sides of 
a similar nature, either concave or convex, but 


A. Concave B. Convex 

Crossed Lens Crossed Lens 

of different curvatures, as illustrated at A and B. 

CROWN GLASS {See ‘‘Glass.") 

CRYSTAL CUBE (Fr , Cube de crtstal : Ger., 
Kry stall Kubus) 

A stereoscopic device, invented by Henry 
Swan, depending on an application of the angle 
of total reflection of glass surfaces. Two 
rectangular glass prisms are ground to an angle 
of 39° or 40®, and are placed with their widest 
sides in contact, or nearly so. One of a pair of 
stereoscopic photographs is attached to one side 
of the prism combination, and the other behind. 
On inspection, the rays from the picture at the 
back of the glass are transmitted direct to one 
eye, while those from the second picture are 
reflected from the surface of the prisms where 
they touch to the other eye, and appear as if 
also coming from the back. The two pictures 
therefore coalesce, giving stereoscopic relief, 
the effect being as if a solid object were imbedded 
in the glass. 

CRYSTAL MARKINGS (Fr., Marques 
cristalhnes; Ger., Krystall Bezeidmcn) 
CrystaUine or tree-like markings on or under 
the film of a collodion or gelatine negative. 
They are usually due to insufficient washing 
after fixing, and sometimes they do not appear 
till many days have elapsed. 

CRYSTAL VARNISH 

A particularly clear varnish, used mostly for 
lantern slides, autochromes, and other trans- 
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patencies There arc many different formulae, 
and for lantern slides the following is one of 
the many suitable : — 

Ouni dammar . .125 grs. 5-2 K 

Benzole . . . 5 oz 1,000 ccs. 

Apply this cold. For autochromes a stronger 
solution should be used, namely, i oz. of dammar 
in 5 oz. of benzole, and the plate should be 
warmed slightly before the varnish is poured on 
{but see “ Antochrome Process,'' where a further 
formula will be found) 

Kqnal parts of pale Canada balsam and rectified 
oil of turpentine make a good crystal varnish 
for maps and engravings, but for fixing pencil 
drawings i oz. of mastic dissolved in 64 oz of 
rectified spirit is recommended It is not 
advisable to use crystal varnish for negatives, 
shellac varnish being better. Another crystal 
varnish is that known as celluloid varnish, 
which IS largely used for lantern slides. It is a 
solution of celluloid m acetone or other solvent. 

CRYSTALLISATION (Fr., Cristallisation ; 

Ger., Krystallisahon) 

A substance or salt when dissolved in water 
to saturation will gradually deposit crystals, 
or crystallise out if the water be evaporated 
This IS called “ wet crystallisation ” Some- 
times a dry salt ivS fused and allowed to cool, 
when crystals will also form ; this is called 
“ cry^stallisation by fusion” Again, a volatile 
salt maybe heated, when it will go off in the iorm 
of vapour and crystallise on a cool surface ; 
this is “ crystallisaliou by sublimation '' 

CRYSTALOTYPE 

An old name for photographic transparencies 
upon gla.ss, either m the form of lantern slides 
or larger plates for window decoration It was 
the original Ihiglish name, “ hvalotype " being 
the American. 

CRYSTOLEUMS 

Photographs coloured to give the appearance 
of direct paintings upon glass , knowm also as 
chromo-photographs The system of colouring 
is about two centuries old, and, before the days 
of photograpliv, engravings and prints were 
used as a ])ase, the process being known generally 
as iiiezzotmto pamtmg. The advent of photo- 
graphic prints on paper did much to revive the 
interest in colouring processes A modern 
crystoleum print properly finished looks, as is 
mtended, hke a pamtmg upon glass, but actually 
a transparent photograph conies between the 
colouring and the glass The diagram shows 
the construction of a crystoleum photograph A 
is the front glass, on which a photograph b is 
pasted face downwards. When dry the photo- 
graph IS made transparent, and delicate details 
coloured with ordinary oil colours, but the 
broad masses of colour are not put on. Another 
glass D, of the same size and shape as a, is put 
at the liack, but is prevented from touching the 
photograph by means of strips of paper H, 
which leave a small space at c. On the back K 
of the second glass are painted the broad masses 
of colour. The whole is backed up with a piece 
of flat cardboard or other backing g, leaving a 
Space F. When viewed from the front the colours 


are seen through the transparent photograph, 
and the whole has the appearance of a delicately 
painted picture upon glass. 

The working dctaiLs are as follow : A suitable 
print IS made upon albumen pa])er, which is the 
only phcdograpliic paper suitable', it being thin 
and tough The print is placid in hot water 
until it becomes quite flaccid, and is then made 
surface dry by pressure betwi ’ 11 clean white 
blotting-paper. A piece of i >rivcxo concave 
glass (flat glasses are not so suitable), sold 
specially for the purpose, is tlien made quite 
clean, and its concave side coated with clear 
starch paste or w'arm gclatiio' The damp 
print IS laid paper side dowinva ds upon a flat 
piece of glass, and its face is < oated with the 
adhesive selected d'hc print is l!ien placed fan 
downwards in contact with the timer (coiu'avt') 
and prepared surface of the glass, and pressed 
into close contact. The surplus paste must b-' 
removed from between the print and the glass, 
this being accomplished best by laying a piec. 
of wet parchment over the back of the damp 
print, pressing out the ad- 
hesive with a knife handle 
or t<')othbrush handle The 
paste must be expelled, al.so 
all air-bubbles, by a not too 
firm pressure, whii'li must bt 
worked always irom the centre 
of tile print to the extreme 
margin. W’heii 111 perfei't con- 
tact the parih’iieiit is taken 
away, the bar L of the print 
wiped free from any super- 
fluous adhesive, and the whole 
put aside to dry thoroughly. 
The correct mounting of the 
picture IS most important, as 
any errors will spoil the effect. 

When dry the print must be 
made transparent, and this is 
Section of accomplished lu one of two 
Crystoleum ways—namely: (i) Rub the 
back of the print with glass- 
paper in order to remove as much of the 
paper as possible (the actual picture being, of 
course, underneath, next to the glass) ; a medium 
glaSvSpaper is used at first, followed with a very 
fine one m order to remove all scratches, and to 
lessen the possibility of .suddenly penetrating 
the actual picture on the albumen. When the 
bulk of the paper has been evenly rubbed away, 
the glass side of the picture is wanned before 
a fire, or over a gas-stove, and at the same tune 
a piece of paraffin wax is rubbed on the ])aper 
side of the print, the object being to saturate 
the picture with warm wax When the print 
appears equally tran.sparcnt all over, all super- 
fluous wax is removed with a piece of flannel 
and the picture allowed to cool. When cold 
the wax may be further polished, and if not 
evenly transparent it must again be glass- 
papered on the dense parts and waxed again. 
(2) The alternative process consists in leaving 
the paper print of its original thickness and 
making it transparent by nibbing into it a 
solution of I oz of Canada balsam in 3 oz. of 
either benzene or chloroform, the former being 
the cheaper Another solution for the purpose 
is Canada balsam 2J oz , paraffin wax i oz., 
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nnd while wax i oz , heated together and used 
in the same way as the wax in the finst 
lut thod 

ITjuni llie print prepared as describt'd all 
the fine details are now coloured, these includ- 
ing the hps, eyes, jewellery, etc A finely- 
pointed sable brush is used, and ordinary oil 
( olours sliehtly diluted with megilp. After the 
( olouniig, the second glass is put on at the back 
.ind bouml by the edges to the first one to keep 
it in position It must be as close as possible 
to the first glass, but not touching, and it may 
be kept from contact by stu'king two or three 
thicknesses of stamp edging along the edges 
of the front of the second glass , or a narrow 
strip of thin cardboard may be used in the same 
way. The colouring on the second glass may be 
very crude, the masses of colour being put on 
the back and care being taken not to overlap 
the outlines No details or lights and shades 
arc wanted, as they appear m the picture itself, 
but body colours only are wanted, these being 
mixed with a proportion of flake white The 
colour already in the print must be considered ; 
consequently, to picture fair hair in a portrait, 
white tinted with yellow will serve. Upon view- 
ing the picture from the front (holding it over 
white paper), one can easily judge whether the 
colouring is correct or not If not, it may be 
corrected or removed wnth a rag and turpentine. 

The final operation consists in attaching a piece 
of white cardboard to the back of the second 
glass and binding the wdiole together by means 
of narrow paper strips, and then framing Fancy 
gilt frames are the most suitable, but obviously 
any may be used. Special solutions for mount- 
ing the pictures, making them transparent, and 
for ])reserviiig the transparency and colouring, 
are ar tides of commerce. P. R S. 

CUPRIC 

An adjective derived from cuprum, the Latin 
word for copper. {See “ Copper.") 

CUPROTYPE 

A printing process invented in 1857 by 
C. J. Burnett, of Edinburgh. It was on the lines 
of the ink process {which copper chromate 

{cupnc Uiyoiiiate) being used. 

CURVATURE OF FIELD (Fr., Courbure du 

champ ; Oer., Bildwdlhung) 

Synonym, aberration of form. A defect in a 
lens whereby the image of a flat object does not 


U 



lie on a plane surface, but on a curved or saucer- 
shaped one. Thus, as shown m the diagram, 
the rays forming the image of the arrow uv 


render it in space at y x as ('urved instead of 
straight, the result being that it the centre of 
the imago is focused the margins will be out of 
focus, and vice versa Curvature of field must 
not, however, be confused with curvilinear dis- 
tortion {which see ) — a not uncommon mistake — 
for the arrow will be showm as straight on the 
focusing screen, although of unequal definition 
along its length. When a lens is subject to 
curvature of field the best result is obtained by 
focusing for a point midway between the centre 
and the margins of the picture, as shown by 
the dotted hue, and using a small stop Curva- 
ture of field may be reduced m compound lenses 
by increasing the separation, but only at the 
expense of astigmatism The introduction of 
the new Jena glasses has rendered it possible 
to obtain lenses at once free from astigmatism 
and possessing a flat field. 

CURVILINEAR DISTORTION (Fr , Uisfor- 
ston , Ger., Verzeichnung, Dtsiorston) 

An aberration occurring m a single lens, 
whether consisting of only one glass or of several 
cemented together, which causes straight lines 
at the margins of the picture to appear curved. 
If the diaphragm c is m front of the lens, as in A, 
the image of the square D shows “ barrel -shaped " 
distortion , while when it is behind the lens, 
“ pincushion " distortion is present, as in B 
The barrel distortion is usually considered less 
objectionable, and all single lenses are now fitted 
with the diaphragm in front Distortion de- 
creases as the focal length of the lens becomes 




B. Pincushion Distortion 


greater, being most apparent in short-focus 
objectives. It is obviously objectionable for 
architectural work, or anything requiring accur- 
ate reproduction of straight lines The position 
of the stop has an important influence , if it is 
brought nearer to the lens distortion is reduced, 
but, unfortunately, at the expense of definition. 
Curvilinear distortion is completely cured m 
doublet or “ rectilinear ” lenses by placing the 
stop in the centre between the two combinations, 
when one kind of distortion neutralises the 
other. It IS owing to this fact that distortion 
in a negative may be corrected in enlarging, if 
the same lens is used as the negative was taken 
with : for in the enlarging lantern the previous 
position of the stop is reversed, coming between 
lens and image (enlargement), instead of between 
lens and object, which in this case is the 
negative. 
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CUTCH “Catechu.”) 

CUT-OUT MOUNT 

A sheet of cardboard in which an opciiiiiR — 
rectangular, circular, oval, etc — has been cut, 
generally with a bevelled edge The print is 
mounted on a second board, which is placed 
behind the other. This method of mounting is 
more generally employed for drawings and 
sketches than for photographs. 

CUTTING 

A term used in connection with the sharpen- 
ing up of tlic dots in making half-tone negatives, 
as referred to under many separate headings 
{See, for example, “Clearing Solutions”) 

CUTTING SHAPE, OR MOULD (Fr., 

Calibre; Ger., Beschneidegldser) 

A template used to guide the cutting knife 
in trimming prints. It is commonly made of 
plate glass, though zinc and other metals are 
occasionally employed. Cutting shapes are 
obtainable in all sizes, and may be square, oblong, 
circular, oval, etc. Curiously enough, it is 
difficult to get a rectangular glass cutting shape 
with absolutely true and parallel sides. This, 
combined with the unfortunate ease with which 
the shapes slip, even in practised hands, together 
with their liability to get broken or chipped, no 
doubt explains the growing popularity of guillo- 
tine cutters and print trimmers. Cutting shapes 
with the lower side ground are less slippery 
than those of plain glass. 

CYANIDES 

Salts formed by the combination of a metal 
with the radicle CN. An example is potassium 
cyanide, KCN. 

CYANINE (Fr., Cyanine; Ger, Cyanin) 

Synonyms, cyanine iodide, quinoline or chino- 
line blue, diamylcyanme CgjHjgN,!. Molecular 
weight, 544. An aniline dye obtained by the 
action of caustic potash on an alcoholic solution 
of lepidme-iodo-amylate and chmoline-iodo- 
amylate. It was for some years the only practical 
red sensitiser known, but its action was extremely 
uncertain and its sensitising power weak, and it 
has been entirely superseded by the newer iso- 
cyanmes. It occurs in monochnic crystals having 
a green metallic lustre, and gives a rich blue 
solution in water and a more reddish one m 
alcohol. The aqueous solution is extremely 
sensitive to light. Cyanine bromide, chloride, 
sulphate, and nitrate can be prepared by treat- 
ing the iodide with the respective silver salts 
but they act in the same way as the iodide. 

CYANOFER AND CYANOGRAPHIC 
PROCESS 

Names sometimes given to the Pellet process 
{which see). 

CYANOGRAPH 

A photographic device for recording the blue 
light in the atmosphere , invented m 1903 by 
Maillard and Reiss, of Belgium. The apparatus 
consists of a driving clock which, at regular 
intervals, unrolls a short length of a band of 
i»ensitivc paper, on which is made an exposure. 


a suitable blue filter being interposed. It has 
been used chiefly for attaching to captive 
balloons for the purpose of testing light in high 
altitudes. In X-ray photography a piece of 
card IS used as a filter, and the rest of the 
apparatus enclosed in a lead ca'.mg 

CYANOTYPE PROCESS, NLGATIVE {See 

“ Bluc-pnnt Process.”) 

CYANOTYPE PROCESS, POSITIVE {See 

“ Pellet Process.”) 

CYCLOGRAPH (Fr., Cycl.^^raphr, Ger, 

Cyhlograph) 

A panoramic camera designed by A H 
Smith, by which the whole outci circumference, 
or any portion, of a cylindrical object — such as 
a vase- -may be photographed < u a single flat 
plate. The object is supported on a circular 
platform, which is made to roll along a straight 
guiding surface at a right angle to the axis of 
the lens, so that as it moves lorward it also 
revolves, like a carnage wheel advancing This 
IS, in fact, making use of the principle of a 
cycloidal rotation At the same time*, an 
opaque screen having a narrow vertical slit is 
made to travel on a parallel path at a speed 
proportionate to that of the object, in such a 
manner that each successive portion of the 
object IS exposed to the lens when nearest to 
the straight surface — or, in other words, when 
it IS at the cusp of a cycloid, and its movement 
is consequently infinitesimal. 

The name cyclograph is also given to a 
panoramic camera invented by Moiis. Damoizeau, 
which turns in a complete circle, so that the 
entire horizon, or the inside of a circular liuild- 
ing, may be photographed A band of film is 
employed, and several circles may be taken in 
succeSvSion on the same band if required. 

CYCLE, CAMERA ON 

There are many opinions as to which is the 
best plan of carrying a camera on a eyede, much 
depending upon the size of camer.i and amount 
of apparatus it is desired to carry Many of 
the pocket and folding cameras need not be 
considered, as they go into the pocket and do 
not inconvenience the rider m any way , but 
it IS advisable to carry them in an inner pocket 
rather than an outside one, cliiefiy to protect 
them from road dust A favourite method of 
carrying larger and unpocketable cameras is to 
strap them firmly to the middle of the back of 
the rider , very broad shoulder-straps will be 
found less tiring than narrow ones If the 
camera is not held firmly it may work round 
under the arm, and cause (onsiderablc incon- 
venience when riding, and pos.sibIy an accident 
when dismoimtmg or turning a corner. Com- 
mercial carriers are made to fix either in front 
of the handle bars or behind the saddle Front 
carriers arc to be preferred, as the camera is 
then always in sight , if placed behind the rider, 
it is apt to be f 01 gotten when dismounting, and 
the rider may be thrown. Cameras when carried 
on a cycle should always be wrapped in a water- 
proof focusing cloth or other covering, or be 
enclosed m a proper bag or case, in order to 
protect them from road dust, which otherwise 
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will cause pinholes on the negative, and possibly 
interfere with the working of the shutter and 
plate - changing mechanism. Tripods may be 
strapped to the handle-bar, on the fork of the 
Machine, etc , some individuals prefer to strap 
Idem under the flap of the case, which rests 
on the front carrier, and attach the projecting 
< lids to tile handle-bars 

CYCLOL 

A one-solution developing mixtuie introduced 
m 1892, and consisting ol rodinal, eikonogen, and 
iiydroqumone {See “Developers, Mixed.") 

CYLINDERS, GAS 

Annealed steel cylinders, tested hydraulically 
lo withstand a pressure of 3,ckxj lb. per .square 
inch, and charged with compressed gas— oxygen, 
liydrogeii (generally, coal-gas), dissolved acety- 
lene, etc i’eriodical re-annealmg is necessary, 
<ind the gas compre.ssmg companies will not take 
the risk of filling cylinders unless their regula- 
tions in this connection are complied with The 
construction of the valve is such that all dust 
and grit should be prevented from entering it , 
and therefore before connecting the fittings the 
valve should be opened for an instant so that 
the rush of gas may dislodge anything in the 
way Cylinders of compres.sed gas are used by 
the lanternist, who must become faimliar with 




Section of Cyhnder Valve and ol the Stem 
and Adapter of Fitting 

the working of the valve, a cross section of which 
is .shown in the illustration. The valve is 
screwed into the cylinder, the gas from which 
leaves by the narrow passage a when the spindle 
n IS .slightly withdrawn by turning its squared 
portion c by means of a key ; the gas passes 
to the lantern fittings through the inverted 
cone D The gas-tight joint with the automatic 
regulator or reducing valve (one of these is 
necessary to reduce the pressure of the gas and 
provide a convenient means of attaching the 
rubber tubing), is made entirely by mechanical 
means, and all daubing of the screw threads 
wnth soap, grease, red-lead, etc., must be strictly 
avoided , accidents have been caused in this 
wnay. The stem E of the regulator or reduemg 
valve is itself threaded, and has an adapter K 
upon it. Screw this adapter close to the 
shoulder G of the fitting; without any rela- 


tive movement between stem and adapter, 
screw the latter into the cyhnder valve ; in 
this way the cone on the end of the stem will go 
liome into the inverted cone d of the valve. When 
It can go no further, it may be found nece.ssary 
to undo the fitting by, say^ the third of a turn, 
and then screw the adapter in as far as it wiU 
go. Cylmders and fittings for oxygen are 
frequently painted black, and for hydrogen red , 
on the former the screw threads are right- 
handed, and on the latter left-handed. {See aho 
“ Limelight ") 

CYLINDERS, LIME 

Cylindrical pieces of lime, small portions of 
the .surface of which are heated to brilliant in- 
candescence by a flame supplied with oxygen 
under pressure Limes are sold packed in tins, 
but those put up singly in sealed glass tubes 
are the most generally convenient. They 
rapidly dismtegrate when exposed to air. The 
cluef point m their use is to turn them frequently 
to prevent deep pittmg. {See also “ Limelight.") 

CYLINDRICAL PERSPECTIVE 

Photographs taken with cylindrograph or 
other panoramic cameras of the half circle form 
are said to be m cylindrical perspective. {See 
“Cylindrograph" and “ Cylindroscope." ) 

CYLINDROGRAPH (Fr., Cyhndrographe ; 

Ger , Cylindrograph) 

A panoramic camera invented by Captain 
P. Moessard, in 1889, with which photographs 
embracing an angle of 170® may be taken on 
a celluloid film bent to a semicircle The film 
holder or dark-.slide is flexible, so that it adapts 
it.self to the required form when inserted in the 
camera The lens is made to rotate on a vertical 
axis passing practically through its optical 
centre , while a tube terminating 111 an upright 
slit near the .surface of the film is rigidly attached 
to the lens setting. When a lens is swung on 
its optical centre the image remains stationary ; 
the various portions of the semicircular film 
therefore receive the parts of a continuous 
picture, while the moving slit ensures that only 
that part directly opposite the lens is exposed 
as the latter moves. This form of camera has 
been of much value in photographic surveying, 
for vertical lines may be ruled at regular dis- 
tances apart on the photograph, to indicate the 
relative angular positions of the different objects 
on a horizontal plane ; or a glass ruled with 
similar lines can be laid on the photograph for 
the same purpose To inspect the view.s in 
correct perspective, an instrument known as 
the cylindroscope {which see) is employed. 

A panoramic camera on much the same 
principle was designed by Marten, of Pans, 
in i 84‘;, for use with curved daguerreotypes. 

CYLINDROSCOPE (Fr., Cylindroscope; Ger., 

Cylindroskop) 

An instrument designed by Captain P. Moes- 
sard for the inspection or exhibition of panoramic 
views obtained with his cylindrograph camera 
{which see) The print is curved to a radius 
agreeing with that occupied by the film m the 
camera, and the point of view is m the centre, 
a suitable eye-lens being used if necessary. 



DAGUERRE, LOUIS JACQUES MAND^ 

Boni at Coriiieilles, a village near Pans, 
November i8, 1789, died July 10, 1S51. 

Inventor of the diorama (1822) and of daguerreo- 
typy (1S38). He began his photographic experi- 
ments about 1824 by unsuccessful attempts to 
fix the images 111 the camera obscura , his 
neglect of his diorama aud scene-pamting busi- 
ness caused his wife to seek advice with regard 
to his sanity. In December, 1829, he entered 
into partnership with Niepce, who ior fifteen 
years had been working on the same subject, 
and who had made some important discoveries 
which he now shared with Daguerre. The two 
worked together up to the tune of Niepce’s 
death (1833), when Isidore Niepce took the place 
of his father. Five years after the death of the 
elder Niepce, Daguerre accidentally discovered 
the process which bears his name, and m the 
same year (1838) made an unsuccessful attempt 
to form a company to work the process In 
July, 1839, Daguerre divulged his secret and 
published the process at the request and expense 
of the French Goveniment, who awarded him a 
life pension of six thousand francs on the con- 
dition that the process should not be patented , 
notwithstanding this condition, a patent was 
taken out in England 111 1839 Daguerre wrote 
Htstortque et Description dc<; Proc^dt^s du 
Daguerreotype et du Dioiama (1839), and Nouveau 
Muyen de Preparer la Coiiche Sensible des Plaques 
Destinees d Pecevuir les Images Photographiqucs 

DHa). 

DAGUERREOTYPE PROCESS 

The earliest commercial photographic process, 
the invention of Louis Jacques Mande Daguerre. 
By its means a photographic positive image is 
produced on a polished silver surface. It was 
published m France, in July, 1839, and during 
the next twelve years attained great popularity, 
but the introduction of Frederic Scott Archer’s 
%vet collodion process, in 1848, soon had the 
effect of rendermg the older process obsolete, 
and it is now not practised except expen- 
nientally. Being the first in the field, extreme 
interest naturally attaches to it, and it has been 
thought desirable to explain its working in 
detail. 

Daguerre’s process, as slightly modified in 
details by the inventor in the course of its com- 
mercial practice, is the one here described, it 
being impossible in the space at command to 
discuss the many modifications introduced by 
other experimenters during the ten or twelve 
years following 1839. Briefly, a daguerreotype 
photograph is an image formed by mercury 
vapour upon a silver-coatcd copper plate. The 
process comprises five operations, namely, clean- 
ing and polishing the silvered plate, sensitising, ex- 
posing in the camera, developing, fixing and finish- 


ing The sheet copper wa^ .silvered either elec- 
trically or mechanically In England, as a rule, 
Sheffield plate was employed, this being made by 
soldering silver to copper t< lonn an ingot and 
then rolling to the required thickness. 'I'iie most 
perfect polish ujitm the s Ivercd surface was 
necessary, and to obtain thi^ it was cleaned with 
weak nitric acid and polished with pnniice 
powder, tripoli, and olive oil, the inial polish 
being applied with buffs made of velvet, the 
plate having been previously healed to drive 
off the oil For the purjiose of heating dining 
pobshing, the plate was supported upon an iron 
w.re frame A, and heated with a spirit lamp 
It was e.s.sential to obtain a high poli.sh. and 
dozens of methods of sc curing this w’cre .sug- 
gested 

The .second operation, sens’ ti sing, was modifu d 
quite a number of times. In Daguerre’s original 
plan the plate was .subjected to fumes of icxliin*, 
until it assumed a rb finite golden ytllow. If the 
action of the lodnu was prolonged, a violet 



A. Wire Frame used by Daguerre lor Sup- 
porting Silvered Plate While Pohshing 

colour was produced, and this was much less 
sensitive to light. Daguerre’s iodising box B 
had double walls. The vessel of lodiue H 
had over it a ring .supporting a piece ol wire 
gauze The small lid j was m position only 
when the box was not in use. The plate to be 
iodised was attached to the underside of the 
proper lid k , the hd r, (ui closed the whole The 
sensitising took a long tune, as the crystals of 
iodine had to remain 111 their natural state, and 
must not be heated because ol the possibility 
of moisture condensing upon the 'plate. 'fhe 
vapour caused silver iodide to be formed on the 
silver plate, which was then sensitive to light. 
Although Daguerre appeared to be satisfied with 
plates prepared in this way, many other photo- 
graphers tried to increase the sensitiveness. God- 
dard, for example, in 1840 exposed the iodised 
plate to the action of bromine vapour, thereby 
forming silver bromide upon the plate in addition 
to the iodide ; and m 1841 Claudet used chlorine 
vapour in the same way , either of these modi- 
fications reduced the exposure by about four- 
fifths. Bingham followed with bromide of lime, 
which for a tune was widely u.scd. The.se 
accelerators caused the yellow film to assume 
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/ Iher hues, and in each case the plate was put 
hack again to the iodine fumes until it assumed 
a rosy hue. 

The third operation was that of exposing the 
]>late in a camera (for Daguerre’s instrument, see 
‘ Camera ”), and, as in the case of modern dry 
]jlates, the time of exposure depended upon the 
..('time value of the light, etc Daguerre’s times 
exposure in Pans, and with plates prepared 
’iiiply with iodine, are said to have been from 
Mve to thirty minutes , objects in shadow, even 
a the brightest weather, required twenty min- 
ites at least. The daguerreotype plate, how- 
( ver, in its modified form needed only from five 
*o thirty seconds, according to subject, light, etc. 
It was not an uncommon practice, when 
Daguerre’s original process was used, to whiten 
ihe face of the sitter by means of powder in 
order to shorten the exposure for the face, 
^ lien, in order to bring out the details of the 
<lark obje('ts, such as the dress, a piece of black 
Doth attached to a long stick was held m front 
of the sitter’s face during the time the extra 
exposure was given to the dress 

An obvious defect in a daguerreol3q)e picture 



B. Daguerre’s Iodising Box 


taken in an ordinary camera was that the image 
was reversed, exactly as in a ferrotype (or tin- 
type) portrait. To obviate this, it was neces- 
sary to reverse the image by means of a mirror 
attached to the lens, thus increasing the already 
lengthy exposure by about one-third 

d'hc fourth process was that of development, 
or “ mcrcurialisation ” of the image on the 
ex]iosed plate. The latter was taken into the 
dark-room and placed in a dark box C in such a 
way that the surface was vsuspended over a 
saucer of mercury heated to a temperature of 
about 140° F. (60° C ). The box had under 
its bottom a lamp M, which heated a dish of 
mercury in which was a thermometer N. The 
plate r, as removed from the camera, was held in 
a grooved blackboard Q, w^here it could be 
view^ed through the glass panel R. The lid of 
the box IS shown by S. The fumes of the mer- 
cury “ developed ” the image in the cour.se of 
about twenty niiiiiites The final operation 
consisted 111 removing the unused iodine from 
the plate of silver 111 order to prevent the further 
action of light A saturated solution of common 
salt was first used, and later a w^eak solution of 
sodium hyposulphite. The developed plate was 


placed in filtered rain-water for a second only, 
and then immersed in one of the fixers just 
named until the yellow colour had quite dis- 
appeared ; warm distilled, boiled, or filtered 
ram- water was then allowed to run in a stream 
over the plate m order to wash it. The shadows 
were represented by the polished surface of the 
silver, and the lights by the adhering and very 
delicate film of mercury, which, if fingered in 
any way, would be wiped off. Therefore, in 
order to preserve the pictures, they w^cre placed 
under glass and the air excluded. In some cases 
the picture was treated wnth a solution of gold 
and sodium hyposulphite, which brought out the 
details with greater force and brilliancy. This 
idea was originated m 1840 by Fizeau, of Pans, 
who used a solution of 7 grs of gold chloride in 
10 oz. of distilled water, this being mixed wuth 
a solution of 30 grs. of sodium hyposulphite in 
4 oz of water. 

The expense of the silvered plates was a 



C. Daguerre's Developing or Mercurialising 
Box 

great drawback to the daguerreotype proccvss. 
As late as 1853, the price charged for a 
quarter-plate daguerreotype portrait was lifty 
shillings, and for a half-plate eighty shillings It 
was the custom to “ improve " daguerreotype 
pictures by colouring them. Colours ground 
extremely fine w ere used and dusted 011 dry 
with a fine camel-hair bnish, the process iieediug 
great care, as it was almost impossible to 
remove any of the colour applied When the 
colours were on they were breathed upon to 
make them adhere. Claudet’s method was to 
mix the colours with alcohol, and apply cautiously 
with a soft bru.sh, and to dust on dry colours if 
the liquid colours were not rlark enough. Ihe 
colours chiefly used were gold, cariiiine, clirome 
yellow, aud ultramanne, by combimng which 
any desired tint could be obtained, 

Major-General Waterhouse has found that 
daguerreotype plates can be developed with a 
wet collodion (physical) developer to give a 
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positive image as usual, or with an alkaline 
developer, or with ferrous oxalate, to give a 
negative image. If before exposure the plates 
are treated with an alcoholic solution of 
erythrosme, they show sensitiveness to the less 
refrangible end of the spectrum. Copper plates 
sensitised with iodine and bromine yield images 
if exposed and developed with ferrous oxalate 
or an alkaline developer, and the results are 
fairly certain. 

DAGUERREOTYPES. CLEANING AND 
RESTORING 

Cleaning and restoring a daguerreotype picture 
is at all times a risky process, and should not 
be attempted unless the worker is particularly 
careful and patient. JVIany methods have been 
advocated, but they all need care and thought, 
and rather than run the risk of ruining a picture 
it IS better for the iminitiated to leave the work 
alone. It must be remembered that daguerreo- 
types are valuable relics, and that comparatively 
few modem photographers know how they were 
made. The pictures become indistinct and dull, 
not by fading, as the modern photographer under- 
stands it, but as a result of the oxidising influence 
of the atmosphere, which has been unwittingly 
allowed to act upon them, either because the 
hermetic sealing was imperfectly executed, or 
because it has become broken away In this 
article is described the method of cleaning and 
restoring that is considered to be the most 
reliable, but before any attempt is made to 
improve the picture the processes by which it 
was produced should be thoroughly under- 
stood {see “Daguerreotype Process*'), the res- 
torer will then know the composition of the 
photograph This photograph consists of a most 
dehcate film on the surface of a silvered plate, 
not varnished or protected in any way, and 
susceptible of injury from any rubbing or 
abrasion Flicking off the dust with a silk 
handkerchief, or lightly touching the surface 
with the finger or a camel-hair brush, may rum 
the picture. The operator must first try to 
ascertain whether the picture is in its original 
state, and whether there has been an earlier 
attempt to clean or restore it, because should 
certain chemicals have been left in the film 
the picture may be ruined when others are 
applied. 

The usual and best method of restoring a faded 
or discoloured daguerreotype is as follows : 
Take out the plate, from the frame and immense 
the discoloured picture in a i per cent, solution 
of potassium f cyanide in distilled water, care- 
fully rocking the dish until the milky or smoky 
appearance caused by oxidation disappears. If 
the cyanide solution is not strong enough it 
may be strengthened, but particular care must 
be taken to use the purest of distilled water, 
and not to touch the picture with any solid 
substance, even with cotton-wool As soon as 
the discoloration (oxidation) has vani.shed, the 
plate must be gently but thoroughly wa.shed m 
several changes of distilled water, avoiding 
ordinary water. Finally, it is dried by gentle 
heat in an atmosphere as free from dust as 
possible, and in nine cases out of ten the simple 
treatment will have restored the picture and 
made it almost, if not quite, as good as new. 


If, however, the restored picture lacks brilliance 
and detail, it may be redeveloped, but as the 
latter process is particularly risky it should be 
attempted only in extreme and very bad cases. 
Redevelopment is done by exposure to the 
fumes of mercury, and not by the appheation of 
any liquid. Procure an air-tight box about 
3 ft. high ; at the bottom place a small spirit 
lamp, and over it a saucer of pure metallic 
mercury. Carefully fix the plate to be redevel- 
oped to the lid of the box in such a way that the 
picture IS face downwards when tlie box is closed. 
Close the box so that the picture may be exposed 
to the fumes of the mercury, and examine every 
minute to see how development progresses 
When all detail is restored, remove the plate. 
Care must be taken during this process not to 
inhale the fumes, as they are poisonous. Lay 
the redeveloped plate on a piece of clean, clear 
glass, and bind the edges \nth silk strips, using 
Canada balsam as an adhesive ; this binding 
must be done thoroughly in order to exclude 
the air. Redevelopment is rarely necessary, and 
IS to be avoided on account of the risk to both 
plate and operator. 

DAGUERREOTYPES, COPYING 

Daguerreotypes are difficult to copy satis- 
factorily because of the character of the image 
and the presence of the silvered plate. They 
must be illuminated by a strong sidelight, all 
other light being cut off, and the surroundings 
should be dead black, m order to prevent reflec- 
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tions Professional copyists place the daguerreo- 
type picture inside a deep box hned with velvet, 
black cloth, or painted a dead black, with a hole 
cut in one end, through which the camera lens 
peeps. At the end nearest the picture, part of 
the side of the box is cut away in order to admit 
the sidelight, which light should preferably be 
strong sunlight. As a general rule, the picture 
should he on its side, with its top edge facing 
the direction of the light, because the marks of 
the buffer sometimes show upon the original 
picture, and as these lines nm from top to bottom 
they would be accentuated by a light striking 
them at right angles. P'ocusing, stop, expo- 
sure, plate, etc., are the same as for ordinary 
copying, the whole secret of daguerreotype 
copying being in the arrangement of lighting. 

DAGUERREOTYPES. ELECTROTYPING 

(Fr , Electrotypage des daguerreotypes ; 

Ger., GalvanoplasHk der Daguerreotypen) 
The daguerreotype plate to be electrotyped is 
immersed in an acidified copper sulphate solu- 
tion, as employed by electrotypers, and is con- 
nected by means of copper wires to an electric 
battery or other source of current. A sheet of 
soft copper is placed in the solution to form 
the anode, this being also connected to the 
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battery. A fine coating of copper is thus gradu> 
ally deposited on the daguerreotype, but the 
relief obtained is naturally very slight. 

DAGUERREOTYPES. ETCHING (Pr., 

Gravure des daguerreotypes d Vacide 
chlorhydrtque ; Ger., Aetzen der Daguerreo- 
typen) 

A process for obtaining intaglio plates from 
daguerreotypes, suitable for photogravure print 
mg, was introduced m 1840 by Sir W. R. Grove 
the inventor of the Grove cell. The daguerreo 
type was immersed in a solution of one part of 
hydrochloric acid to two parts of water, and 
attached to a wire from the battery, which 
consisted of a pair of Grove cells. Opposite the 
daguerreotype, and about 2 in. away from it, 
was placed a platinum plate connected with the 
other pole of the battery. On the passage of 
the current, an oxychloride of silver was formed, 
and at the expiration of about thirty seconds 
the etching was complete. The oxychloride 
having been removed, the plate was ready for 
printing from in an ordinary press. The results 
obtained were, however, too shallow for anythmg 
but very delicate work, and proved unsuitable 
for commercial use. In 1843 A. J. P. Claudet 
patented a method of etching the daguerreotype 
plate with acid, but the specification is by no 
means dear. 

DALLAS RUBBER-TYPE 

An invention of X^uncan C. Dallas, comprising 
the making of a swelled gelatine relief, and from 
it a plaster cast, the east forming the mould for 
a vificanised indiarubber cast to be used as a 
stamp, or in a press. 

DALLASTINT, DALLASTYPE, ETC. 

Duncan C. Dallas was the inventor of a num- 
ber of processes based on the swelling of gela- 
tine, when sensitised with bichromate and 
exposed to light. Dallas tint was a process in 
which the half-tones of a photograph were repro- 
duced by causing the gelatine to reticulate into 
a gram resembling that produced in the collo- 
type plate. The effect was similar to that of 
aquatint, and it was capable of rendering fine 
detail and delicate gradation of tone. However, 
the process never came into practical use, and 
the details were kept secret. The inventor 
claimed that the process could also be used for 
decorative purposes by transfer to pottery, 
stone, wood, etc , and for printing on calico, 
linen, and other textile fabrics. 

Chromo-Dallastint was an adaptation of the 
Dallas tint process to colour printing by makmg 
blocks for each colour. 

Dallastype was a process proposed for making 
relief blocks for typographic printing. The 
inventor made half-tone blocks, and used a ruled 
screen instead of, or sometimes in combination 
with, his reticulated grain. The blocks were 
made of type metal, evidently cast in plaster 
moulds taken from the gelatine relief. 

DALLMEYER, JOHN HENRY 

J, H. Dallmeyer (bom 1830, at Loxten, near 
Versmold, Pmssia ; died off the coast of New 
Zealand, 1883) came to England in 1851 and 
entered the workshop of W. Hewitt, optician, 

11 


afterwards working for Andrew Ross. He 
started in business for himself m 1859, and in 
1862 came to the front as a manufacturer of 
photographic lenses. He made many improve- 
ments in telescopes, and patented a single wide- 
angle lens (1864) and a lantern condenser. He 
married Hannah, daughter of Andrew Ross, 
was elected F.R.A.S. in 1861, and retired from 
active work in 1880. 

DALLMEYER. THOMAS ROSS 

T. R. Dallmeyer, son of J. H. Dalmeyer, born 
1859; died December 25, 1906. Designed 

many important optical instruments, lenses for 
telephotography being perhaps the most import- 
ant. Among his inventions are a rapid triple 
cemented landscape lens and a rapid rectilinear 
landscape len.s. He was a prominent member of 
the Royal Photographic Society, and President 
of that body from 1900 to 1903. 

DALLMEYER - BERGHEIM LENS ( 

“ Berghcim Lens ") 

DAMMAR [See “Gums and Resins.”) 

DAMMAR VARNISH 

Gum dammar dissolved in benzole, chloro- 
form or turpentine makes a clear varnish, which 
may be used cold and applied, if necessary, with 
a brush It is particularly suitable for film 
negatives, transparencies, etc. (For formula, see 
“Crystal Varnish.") 

DAMP. PRECAUTIONS AGAINST 

Damp plays havoc with apparatus and sen- 
sitive material, which should always be stored 
in a dry, airy place. Camera bellows become 
mouldy m a damp place, lenses spotty, cameras 
may come to pieces, and dark-slides refuse to fit 
or draw out, and shutters to work. Preventives 
are obvious. Where possible, it is advisable 
to use, for home-made articles, a glue that has 
been damp-proofed by mixing with it while hot 
one-quarter its bulk of linseed oil, stirring 
rapidly during the addition. The addition of 
I part of potassium bichromate dissolved in 
the least quantity of water to 6 parts of 
melted glue, made with as little water as possible, 
makes a waterproof cement, which must be 
stored in the dark until required for use. A 
precaution against damp is to have cameras and 
dark-slides brass-bound. Dampness in a dark- 
room may cause the detachment of labels from 
the bottles of chemicals, unless these labels arc 
protected by a coat of waterproof varnish 
extending over their edges upon the glass. 

Plates and papers deteriorate quickly if not 
kept dry ; and if damp is suspected they should 
be kept in a cupboard or m drawers, with some 
calcium chloride in a tin, either without a lid 
or with a perforated one ; the chemical absorbs 
moisture, and when it becomes wet it may be 
dried on a hot shovel or in an oven and ui>ed 
over and over again. 

Damp must also be guarded against while 
printing, as damp paper will probably spoil any 
negative with which it is placed m contact {see 
“ Silver Stains "). When printing is earned out 
in wet weather, and there is a likelihood of the 
paper absorbing moisture, it is advisable to use 
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a pad of waterproof sheeting between the back 
of the paper and the frame back, or pads of 
blotting-paper may be used if dried before a 
fire after taking each print. Such a precaution 
IS particularly necessary when P.O.P or platinum 
paper is used ; and in very wet weather such 
papers may with advantage be dried before a 
fire previous to printing. 

Carbon paper (tissue) is insensitive when wet 
and sensitive when dry , but it is not generally 
known that the film is msensitive when in a 
state of absolute dryness amounting to complete 
desiccation. 

The walls — plain or papered — of dark-rooms 
or work-rooms where photographic material is 
stored may with advantage be covered with a 
waterproof varnish formed of naphtha and 
shellac, in the proportion of J lb. of the former 
to I quart of the latter. The smell of the 
mixture is unpleasant, but soon wears off, and 
the wall is covered with a hard coating utterly 
impervious to damp, and to which wall-paper 
may, if desired, be attached. 

A wooden erection used as a studio, dark- 
room, or store-room, can be given a waterproof 
coating with tar, which is as effective as, and 
cheaper than, anything else. The following is 
also suitable, and can be applied with a brush : 
equal parts of pitch and resin melted together in 
a bucket over a stove, and then, after removal, 
thinned with petroleum ether or paraffin oil. 
The fire risk in preparing this stuff is considerable, 
and the job should be done in the open air. 

DANSAC-CHASSAGNE COLOUR PRO- 
CESS 

A process of obtaining prints in natural 
colours, which was introduced in 1897, and 
originally said to be based on the selective 
absorption of the silver image for the colours 
used. On critical examination it proved to be 
nothing more than local painting with solutions 
of aniline dyes m albumen. 

DARK-ROOM, OR DEVELOPING CHAM- 

HER (Fr., Labor atotre ; Ger., Dunkel- 

zimmeTj Dunkelkammer) 

A room or cupboard devoted principally to 
the operation of development, and from which 
all white or actinic hght is excluded. Until 
A. J. F. Claudet patented, in the 'forties, the 
use of coloured media, preferably red, the devel- 
oping chamber was really in total darkness ; but 
since then the name of “ dark-room " has been 
somewhat of a misnomer. 

The old idea that space is unimportant in the 
room used for developing is quite erroneous, 
particularly with respect to efficient ventilation, 
so necessary to the health and comfort of the 
operator. It is obvious, also, that greater con- 
venience is secured when there is plenty of room 
for shelves and benches, and for moving about. 
Daylight, owing to its constant fluctuation, is 
not recommended, and does not add to the 
safety of the developing chamber, since suushine 
or bright hght tends in time to bleach non- 
actmic fabrics and materials, and mischief may 
be done before this is noticed. It is preferable 
to block out all daylight and to rely entirely 
on artificial illumination. It is now realised 
that, provided the colour of the light is carefully 


chosen to match that region of the spectrum to 
which the particular plate employed is least 
sensitive, a much better illumination is per- 
missible with safety than was at one time 
imagined, so long as the plate is not unneces- 
sarily exposed to the direct rays from the lamp. 
The old-style dark-room, where the operator 
fumbled uncertainly m a dim, ruby ghmmer, 
knocking over bottles and breaking glass 
measures in his inability to see a foot before him, 
is rapidly giving way to saner arrangements. 
In a properly designed developing chamber 
some means should be adopted for preventing 
the admission of light when the door is opened. 
One way of doing this is to have a double door, 
as indicated in the illuvstration which shows 
how a room 12 ft. by 8 ft. may be fitted up 
as a dark-room. Another way is to curtain oil 
a kind of alcove in front of the door, using a 
heavy opaque material. 

An abundant and pure water supply is an 
important consideration if much work is to be 
done. Iron pipes should be avoided, as rust is 
objectionable in dealing with some sensitive 
surfaces. If a constant supply cannot be had, 
a portable tank with a tap or siphon, or even a 
couple of large pails, may be used. Swing rose 



taps should be fitted if possible ; ordinary taps 
are more troublesome, giving too forcible a jet 
and having a marked tendency to splash But 
if an ordinary tap is provided as well, for use 
m filling bottles only, added efficiency is gained. 
The more shelves that can be fitted the better. 
Those which will hold the bottles or articles 
most frequently in use should be low down and 
well within reach. A small cupboard, with 
drawers to hold unexposed plates and papers, 
will be found extremely useful. 

When a room cannot be kept permanently 
for developing, a bathroom, or even a cupboard, 
may be adapted temporarily for the purpose. 
If the work is done at night, and no outside 
lamps are near, there will be no need to obscure 
any windows that may be present ; otherwise 
a wooden frame may be made to fit closely in 
the opening, and covered with any opaque or 
non-actmic fabric. This is readily removable 
when not in use, and may be replaced in a few 
seconds. Portable dark-rooms of various kinds 
are obtainable, and some of these fold into a ver\’' 
small space {See also “ Dark-room Illumina- 
tion," "Dark-room Damp,” "Dark-room Ven- 
tilation," " Developing Bench," etc.) 
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DARK-ROOM CLOCK {See “Clock, Dark- 
room.") 

DARK-ROOM ILLUMINATION 

The colour of the light used for dark-room illu- 
mination IS important, both as regards its purity 
and its general character. For ordinary negative 
work a pure red, that does not allow any blue 
rays to pass, is best, and for bromide printing a 
golden yellow or orange will give sufficient 
safety with comfort m working. For most 
colour-sensitive plates a pure deep red is best; 
but for some that are very seUwSitive to red a 
special screen for the dark-room lamp is sold by 
the makers of the plates. For all orffinary plates 
and papers the. best method for working satis- 
factorily is to light the dark-room brilliantly, 
sufficiently well for seeing all bottles, measures, 
plate boxes, etc., clearly and distinctly. Unless 
there is sufficient light for working in comfort, 
inferior results are inevitable. The room should 
be lighted well, but the plate should be shielded 
or protecteci from the direct rays of the lamp, 
both in filling the slides and during develop- 
ment. The plate may be brought near the lamp 


the insertion of glasses or fabrics of different 
colours according to the work in hand. With 
transparent glass a good deal of light is often 
wasted ; lamps with fabrics capable of diffusing 
the light, or fitted with sheets of ground glass 
or opal in addition, for the same purpose are 
to be preferred, as the room is then more com- 
fortably and uniformly lighted, and the bench, 
shelves, etc., are more readily perceived. For 
temporary use, as when traveuing, a folding 
lamp A burning a candle or mght-light is con- 
venient ; but for constant work candles are 
troublesome and uncertain. Oil lamps are 
fairly satisfactory, if fitted with the wick adjust- 
ment oubJide, as in B, and kept scrupulously 
clean ; but gas and electricity are the only forms 
of illumination that can really be recommended. 
From the facihty with which it may be raised 
or lowered, gas is perhaps the best of all, if 
perfect ventilation is secured ; and a good pattern 
of gas lamp is shown at C A lamp for use with 
electricity is illustrated at D ; hanging electric 
lamps are also obtainable. The worker should 
be warned that many of the red incandescent 
electric bulbs in the market are unsuitable for 



for a few seconds, when necessary, for examin- 
ation, but otherwise should be shielded as much 
as possible. It is not necessary to cover the 
divSh, as the light reflected from the walls has 
very little power ; but the dish should be 2 ft. 
or 3 ft. from the lamp and shielded from the 
direct rays. Artificial light is very much safer 
for dark-room illumination than dayhght, and 
should always be used when convenient. 

DARK-ROOM LAMP (Fr , Lampe de labor- 
atoire ; Ger , DunhelzttnmerlaYnpe) 

On the satisfactory working of the dark-room 
lamp depends much of the operator’s comfort 
when developing, while the “ safety " of the 
light emitted is an important consideration. 
This is qualified to a great extent by the kind 
of plate or paper that is being used, and its 
particular region of colour sensitiveness. Thus, 
for wet collodion plates an amber- coloured 
glass may be used ; for bromide paper, one or 
two thicknesses of yellow fabric ; for ordinary 
plates, one thickness of orange fabric and two 
or tliree thicknesses of yellow, or an amber and 
a ruby glass together ; while for orthochromatic 
plates a very deep ruby or a special shade of 
green may be employed. Obviously, therefore, 
the ideal dark-room lamp is one that will permit 


photographic employment, imless masked with 
non-actinic fabric. 

With regard to the “ safe light ’* used in the 
lamp, care must be taken that it is suited to 
the plate. A good way of ascertaining this i$ 
to place an unexposed plate in the dark-slide^ 
with the shutter half-drawn, and to expose it 
close to the lamp for about four minutes. It 
should then be developed, when, if the light is 
unsafe, the exposed half will be fogged, and a 
clear hne of demarcation will be evident between 
it and the unexposed portion. The exact 
matching of the light to the plate can only be 
done by photographing the solar spectrum on 
the latter, and noticing the region of the spec- 
trum which has no photographic effect. It is 
then possible to obtain a dark-room light of 
the particular colour, or mixture of colours, to 
which the plate is insensitive, by bringing the 
spectroscope into service. Gelatine films, stained 
with anihne dyes, are much used as safe lights, 
as their colour may be nicely adjusted when 
staimng. These require to be kept between 
two plain glass plates in the lamp. Since heat 
is detrimental to the stained gelatine films, 
lamps of special construebon are made for use 
with them. Other lamps have glass cells in 
front, which may be filled with potassium 
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bichromate solution, or a solution of any 
selected aniline dye. {See also “ Bichromate 
Lamp/') 

DARK-ROOM VENTILATION (Fr., Ven- 
tilation du labor atoire ; Ger., Dunkel- 
zimmer-ventilation) 

Adequate ventilation of the developing 
chamber is essential to health. Perhaps the 
simplest means of securing it is by the pro- 
vision of light-traps {which see) at the top and 
bottom of the door, or 111 any other suitable 
places. Unless, however, these communicate 
with the outer air, the ventilation obtained will 
scarcely suffice. It is as important to secure 
egress for the foul air as to admit fresh, a fact 
which IS often overlooked, and outlets should 
invariably be placed at the top. It is not at 
all uncommon to find small dark-rooms merely 
provided with ventilation apertures near the 
floor, m which case it is next to impossible for 
the vitiated and heated air m the upper part 
of the room to escape. A light-trapped cowl in 
the roof forms a very efficient outlet, but proper 
attention then reqmres to be paid to the pro- 
vision of openings for the admission of fresh air 
at or near the bottom of the room , or the cowl 
will merely serve to direct a stream of fresh 
air downwards, and will cause an unpleasant 
draught. It is often found necessary to use an 
external electric fan, either to drive in the fresh 
air or to draw out the foul, but care must be 
taken not to raise dust. Whenever dust is 
found to enter by ventilation openings, muslin 
stretched over a light frame should be inter- 
posed before the aperture. 

DARK-SLIDE, PLATE-HOLDER, OR 
BACK (Fr., Chdssts, Chassis nSgatif , 
Ger., Kassette) 

A light-tight case to hold the sensitive plate 
or film, always furnished with a shutter or 
shutters, and made to fit closely at the back of 
the camera, from which it may be withdrawn 
at will. There are several kinds of dark-slides 
That commonly used with studio cameras has 
a hinged door at the back fur the insertion of 
the plate, and some of the larger and better- 
class studio slides have roller .shutters instead 
of those that draw out. Field camera dark- 
slides are generally hinged in the middle, and 
open like a book, taking two plates with an 
opaque cardboard or metal separator between 



A. Double Book-form Dark-slide 


them. These A are known as “ double book- 
form " dark-slides. The shutters are usually 
cut across and hinged, so that they will fold over 
the back of the shde when drawn, and be out 


of the way. Many hand cameras have solid 
double slides, known as the American pattern, 
with pull-out shutters of ebonite or aluminium. 
These are not always perfectly light-tight, 
especially when they get worn. An improved 
pattern is shown at B. The shutters do not puH 
right out, and particulars of the exposure may 



B. Improved Solid Dark-slide with 
Pull-out Shutters 


be wntten on them. To insert a plate, a lever 
at the bottom is pressed downward {see illus- 
tration B), and the plate then drops into position, 
the lever returning and securing it. Metal and 
cardboard dark-slides are also made. There 
are many special kinds of slides or adapters, 
to take film -packs, plates in daylight-loading 
envelopes, etc. Roller slides {which see) are 
intended for use with roll-films, and are furnished 
with a winding key and spools. 

In process work, the dark-slides are essenbally 
different from those used 111 ordinary photography. 
The plate is generally held by means of adjust- 
able bars, the bottom one being placed m a notch 
corresponding to the size of the plate, and the 
top one sliding down to rest on top of the plate 
{see illustration C). The metal catches to pre- 
vent the plate from falling outwards are of 
silver when the slide is used for wet-plate work. 
Sometimes the bottom bar is formed into a 
trough, to catch the silver drainings, and in an 
American dark-shde known as the Bens ter 
plate-holder a glass trough was let into the 
wooden bar. For half-tone work the dark- 
shdes are provided with an additional pair of 



bars to hold the ruled screen, and in some forms 
of holder these bars arc adjustable so as to give 
more or less separation of the screen from the 
plate. Most of these process dark-slides have 
roller shutters. 
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DARK-TENT 

Used for changing and developing plates. {See 
“ Developing Tent.") 

DARLOT 

A noted French optician and lens maker, 
who made a speciality of casket lenses, under 
which heading they will be found fully 
described. 

DAVIS FOCUSING SCREEN 

A screen used for high-power work in photo- 
micrography, invented by George E. Davis, It 
is used m place of a glass screen for final focus- 
ing, and consists of a piece of wood, preferably 
mahogany, containing seven holes, any one of 
which can take an “ A " photomicrographic eye- 
piece. 

DAVY, SIR HUMPHRY 

Bom at Penzance, December 17, 1778 , died 
at Geneva, May 29, 1829. President of the 

Royal Society, 1820; made many important 
chemical discoveries and first decomposed 
chemical compounds by means of electric cur- 
rents, preparing in this way sodium, potassium, 
etc. Assisted Thomas Wedgwood in his experi- 
ments with light upon silver and described them 
in the Journal of the Royal Institution (1802); 
in the same year he discovered that silver chloride 
gave better results than silver nitrate in the pre- 
paration of a sensitive surface. He made a 
number of photomicrographs, or macrographs, 
by throwing enlarged images of small objects 
through a solar microscope upon sensitised paper 
and white leather, but he failed to fix them. 

DAYLIGHT CARTRIDGES 

This term is applied to spools of flexible film 
used in cameras specially adapted for them. 
The strip of film is attached to a considerably 
longer strip of black paper. The spool is placed 
in position in the camera, and one end of the black 
paper is put through a slot in an empty spool 
and wound taut The camera is then closed. 
By continuing the winding, the first section of 
the film IS brought into position for exposure, 
and the successive sections are in turn wound 
along. A number on the black paper behind 
each section can be observed through an open- 
ing in the back of the camera, thus regulating 
the winding and indicating the number of the 
exposure. When the last section has been 
exposed, the rest of the black paper is wound 
on to the spool to protect the film, and the 
camera can then be opened, the exposed spool 
removed, and a fresh one inserted. The film 
thus exposed may be cut up into sections, or 
developed in the strip either by hand or by 
means of developing machines made specially 
for the purpose. The device is an exceedingly 
convenient and popular one. The smallness and 
lightness of the cartridges as compared with 
plates, and the ease with which successive 
spools may be used are strong points in their 
favour, especially with travellers. 

One precaution in the use of film cartridges 
may be mentioned : care should be taken not 
to allow the black paper to run loose on the 
spool, as this will allow light to creep in at the 
edges. Also, in folding cameras, avoid winding 


the film while the camera is closed, as some part 
of the bellows or lens may touch the film and 
cause scratches upon it. 

DAYLIGHT CHANGING 

There are several methods by which plates or 
films may be changed in daylight without the 
necessity of resorting to a dark-room. Some 
that come more or less in this category are 
referred to under the headings “ Changing 
Bags," “ Film Pack," and “ Daylight Car- 
tridges." In addition to these, there are special 
slides made into which plates or films may be 
inserted singly. A popumr fonu is one in which 
each plate 01 film is enclosed separately in a 
light-tight envelope. The drawing of the 
shutter of the slide opens the envelope, which is 
again closed as the shutter is pushed in. The 
exposed plate in its envelope may then be 
removed and a fresh one substituted. The 
number of exposures is thus only limited by the 
number of envelopes employed. This permits 
of the provision of plates and films of different 
character, which may be selected as required. 

DAYLIGHT DEVELOPMENT (Fr., Dd- 
veloppement en plain atr , Ger., Tagesltcht- 
entwtckelung) 

At various times many methods have been 
suggested for doing away with the dark-room 
for development, and they may be divided into 
two mam types : ( i ) those depending on the 
use of a light-tight tank with ruby glass sides 
into which the plate and developer are intro- 
duced either in a dark-room or tent, the progress 
of development bemg observed through the red 
windows ; and (2) those m which red or non- 
actinic dye solutions were added to the developer 
.so as to protect the plate from daylight, {See 
“Developing Machine," “Developing Tank," etc.) 

DAYLIGHT ENLARGING 

The oldest method of enlarging, details being 
pubhshed in the AthencBum dated July 9, 
1853. A solar camera {which see) was used by 
the early workers, and enlargements were made 
upon albumen or other sensitive “ contact " paper. 
Bromide paper, as used to-day for enlarging, was 
not commonly obtainable commeraally until 
1879 or 1880, although introduced five years 
earlier. (For modem methods of daylight en- 
larging, see “ Enlarging by Daylight.") 

DEAD BLACK 

Recipes for dead blacks are given under the 
heading “ Blackening Apparatus." 

DECIGRAMME. DECILITRE. DECIMETRE, 
ETC. {See “ Weights and Measures ") 

DECOMPOSITION OF LIGHT ‘ Light") 

DEFINITION {Vt., Definition; Qer., Definition) 

The degree of sharpness with which objects 
are rendered by the lens. As a rough standard 
for purpo.ses of comparison, it is generally 
assumed that the allowable “ circle of confusion " 
shall be one-hundredth of an inch in diameter 

that is to say, a circle of that size shall be 

accepted as a satisfactory rendering of what 
should be a point. This only holds good for 



Dekagramme 


l66 


Density Curve 


contact prints from the negative, as it is obvious 
that any enlargement would increase the error 
proportionately and so bring it above the 
standard limit. Some forms of lenses give a 
curved or saucer-^aped field, so that when the 
centre is sharp the definition falls away towards 
the edges. This defect may be counteracted by 
using a smaller stop. Variation in definition also 
arises from the inability of a lens to bring to a 
focus objects on all planes at the same time. 
Improvement in this direction also is brought 
about by the use of a small stop. It is not always 
necessary or even advisable to have equally 
sharp definition in all parts of the subject, and 
judicious selective focusing is frequently of 
great advantage. Some lenses are specially con- 
structed to enable the operator to introduce at 
will any required degree of softness or diffusion 
over the entire area. Such softness of definition 
is often most effecbve in portraiture and in some 
classes of outdoor work. It is generally out of 
place in architecture, copying, and the rendering 
of subjects for scientific purposes. In such cases 
the standard of critical definition should be one 
two-hundredth of an inch or less, and this stand- 
ard is easily attained by good-class lenses This 
matter is pursued further in the article appeanng 
under the heading “Depth of Definition,*’ which 
should be read in conjunction with the above. 

When spherical aberration is entirely ab.sent 
the centre of the field will be so sharply defined 
that the most dehcate sensitive film is too coarse 
to register the smallest details. The structure 
of the sensitive fiJm varies from that of the 
daguerreotype, which is practically grainless, 
through albumen on glass, collodion, and slow 
gelatine emulsions, until the rapid gelatine 
emulsions which show a granular structure even 
when magmfied only a few diameters. (For the 
extent of definition which may be reasonably 
expected from a given type of lens at full aper- 
ture, see “Field of Dens.’’) 

DEKAGRAMME {See “Weights and Meas- 
ures.’’) 

DELIQUESCENCE (Fr., DShquebcence ; Ger., 
Zerfltessung) 

A property by which certain chemical salts# 
etc., absorb moisture and become “ watery ’’ on 
exposure to the air. Ammonium sulphocyanide 
and potassium carbonate are examples of 
deliquescent bodies. Such chemicals should be 
stored in a bottle tightly corked, or made up 
in solution. (For list of deliquescent substances, 
see “ Chemicals, Storing.”) 

DEMENEY CHRONOPHOTOGRAPHE 

(Fr., Chronophotographe Demeney ; Ger., 
Demeney Kronophotograph) 

A kinematograph machine introduced in 
October, 1893, by Demeney, and improved 
two months later by the addition of the “ dog ” 
or cam motion, which may be described as an 
eccentric roller that pulls down one picture- 
length of film each time it comes round. This 
is first recorded instance of the employment 
of that now well-known movement in the 
kinematograph. Since then, the chronophoto- 
graphe has been added to and elaborated. (See 
also “ Kinematograph.”) 


DENSITOMETER (Fr., OpacitSmHre; Ger., 
Dtehtigkeitsmesser) 

An apparatus for testing the density of a 
given negative as compart with an average 
or standard negative, and estimating the time 
that will be required for printing. In Daw- 
son’s densitometer, a dense part of the negative 
to be examined is held in front of a suitable 
source of light, and a screen illuminated by the 
light that IS transmitted is compared with a 
similar screen receiving light from the same 
source through a diaphragm, the aperture of 
which may be varied. 

DENSITY (Fr,, DensitS ; Ger., Schwarzung) 

The relative weight of silver deposited per 
unit area and expressed mathematically as = — 
log T or log. , O, T = transparency and O = 
opacity, or, for convenience m working, it is 
usually taken as = — log. T. As defined by 
Hurter and Drififield, the law which would pro- 
duce absolutely true tones would be expressed 
by saying that the quantity of silver reduced on 
the negative is proportional to the logarithm of 
the hght intensity. Unfortunately, great con- 
fusion exists generally in the use of the terms 
“ density ” and “ opacity,” and the very common 
expression, “ a very dense negative,” is a typical 
example, inasmuch as what is re^ly meant is 
a negative with great opacities — that is to say, 
the “ opacity ” of the silver deposited is so great 
that there is very little transparency. By the 
application of a simple factor, densities can be 
at once converted into the weight of silver per 
imit area. 

DENSITY CALCULATIONS 

In photo- chemical investigations it has been 
found that, assuming that the times of exposure 
can be divided into the four periods of under-, 
correct, over-exposure and reversal, the ratio 
of two densities in the period of under-ex- 
posure are exactly equivalent to the ratios 
of the two exposures, or that the amount of 
silver reduced per unit area is directly propor- 
tionate to the exposure. In the period of 
correct exposure the densities are exactly pro- 
portional to the logarithms of the exposures, 
and this is expressed by the formula — 

D = 7 (log. It ± C) 

in which D = the density, 7 a constant 
depending on the duration of development. 
It = the product of the intensity of the light 
and time, and C = a constant dependent upon 
the speed of the plate. 

The law connecting density with exposure 
may be calculated by means of the following 
formula — 

D =Ylog.,[o-(0 — I)^y] 

in which D a* density, O »= the opacity of the 
plate to the chemically active rays, jS = a fraction 

the hyperbolic logarithm of which is — It 

=3 the exposure, and i « the inertia of the 
plate. 

DENSITY CURVE (Ssi? “Plates, Testing.”) 
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DENSITY MEASUREMENTS 

The measurements of densities are always 
effected with some form of photometer. 

DENSITY, OR SPECIFIC GRAVITY (Sea 
“ Speafic Gravity.”) 

DENSOGRAPH 

A photometric instrument designed by Dr. 
Goldberg, based on the use of neutral tint 
wedges, for obtaining automatically the charac- 
teristic curve of a plate — that is to say, for 
expressing the relations between the densities 
and their corresponding exposures. 

DEPOSITS ON NEGATIVES AND PRINTS 

Fine granular or chalky deposits, usually 
caused by lime in the tap water used for wash- 
ing. Films allowed to dry with deposit adhering 
will feel rough to the touch, but the printing 
qualities of a negative are but seldom affected 
Such deposits are best removed by gently wiping 
the surface of the negative, straight from the 
washing water, with a pad of wet cotton-wool. 
Methylated spirit or Baskett’s reducer may be 
lightly applied to remove dried-on deposit. 

The peculiar form of deposit that sometimes 
results from the use of an alum bath is due to 
insufficient washing, either before or after using 
the alum solution, a combination of chemicals 
forming with the alum deposits on, in, or under 
the film. Alum is very dangerous to the life of 
a gelatine film when it becomes mixed with 
certain other chemicals. Fixing baths contain- 
ing alum may be decomposed by the alum and 
form deposits. There is no known method of 
removing deposits caused by alum. If a harden- 
ing bath is necessary, formaline should be used, 
as it does not form a deposit {See aho ” Black 
Spots ” for a peculiar form of deposit on prints.) 

DEPTH OF DEFINITION, DEPTH OF 
FIELD, AND DEPTH OF FOCUS 

“ Depth of field ” is sometimes used as synony- 
mous with “depth of focus” and “depth of 
definition,” the third expression more correctly 
indicating what is meant. Theoretically, objects 
on different planes, however small their separa- 
tion, are brought to a focus by the lens at different 
points. In practice, however, it is found that there 
is a certain range within which objects are ren- 
dered with a satisfactory degree of sharpness. The 
distance between the nearest and the farthest 
sharp object is the depth of definition. The 
two chief factors regulating this are the focal 
length of the lens, and the size of the stop 
employed ; the shorter the first and the smaller 
the second, the greater is the depth of definition ; 
the longer the focal length and the larger the 
aperture, the smaller is the depth of de&ition. 
If a lens is focused on a very distant object, and 
then slightly racked away from the screen until 
the limit of critical definition in the distance is 
reached, it will then be in the position which 
gives the greatest depth of definition. The 
nearest point showing satisfactory definition 
will vary according to the focal length and the 
stop, as already stated. The rule for finding the 
exact distance (known as the hyperfocal dis- 
tance) on which to focus to secure this greatest 
depth, is as follows : Square the focal length 


of the lens (in inches), multiply by 100, and 
divide by the / number. The answer gives the 
hjrperfocal distance (in inches). Halving thia 
distance gives the nearest point of critical 
definition. 

When a nearer object is focused upon there 
is a certain distance both before and behind it 
within which the definition is also up to the 
standard laid down. The amount of this depth 
for any distance, lens, and stop, may also be 
calculated. Let H be the hyperfocal distance 
(inches) for the given lens and stop, D the dis- 
tance (inches) focused for. The nearest point 
of critical definition is then (H x D) -r (H + D) ; 
the farthest point is (H x D) (H — D). The 
range of good definition is always greater beyond 
than before the actual point focused upon. It 
follows that m estimating a distance to which 
the focusing scale is to be adjusted (as in hand- 
camera work) it is better to under-estimate it 
than otherwise. 

A lens is sometimes said to have a deep focus 
when it renders both near and distant objects 
sharply at one time ; but as the focus of a 
pencil of rays should be a point, it is evident that 




Diagram Showing, in Exaggerated Form, the 
EHect of Diameter of Aperture on Disc of 
Confusion 


depth of focus is, strictly speaking, non-existent. 
In practice it is convenient to assume that an 
image composed of discs of confusion not more 
than *01 in. in diameter is “sharp” ; so that m 
this case the depth of definition is the distance 
before or behind the true focal plane between 
which the plate intercepts a cone of rays (of 
which the lens diaphragm is the base) at less 
than the diameter above named (*01 in.). It 
thus follows that the larger the working aper- 
ture the less the depth of definition, as indicated 
in the diagram, in which A is the cone of rays 
from a small aperture, b the cone from a larger 
one, and c and d the diameters of the discs of 
confusion respectively formed ; the more acute 
the angle, the smaller is the disc. The surface 
of the sensitive film is indicated by the line S. 
By halving the diameter of the aperture the 
depth of definition is doubled, and so on in the 
same proportion. It also varies inversely as 
the square of the focal length of the lens for 
the same intensity, or inversely as the focal 
length for the same aperture. {See also “ Hyper- 
focal Distance.”) 

DEPTH OF TONE 

A term used, somewhat loosely, in pictorial 
photography to describe the lowness of the tone 
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values, and in technical photography to describe 
the extent to which a picture has been toned or 
developed. A print is said to be deep or low 
in tone when, generally intentionally, it has no 
brilliant high lights, and the appearance is dark 
or gloomy. Black or cold tones appear deeper 
than wanner ones ; in other words, assuming 
a black-and-white bromide print to be cut into 
two, and one half toned to a brown, the brown, 
as a rule, does not appear so deep in tone as the 
black part. The depth to which a picture is 
toned or developed influences considerably the 
final result. As a conse(|uence of toning gelatino- 
chloride (P.O.P) and other pnnt-out papers, the 
tone becomes less deep, due to {a) the negative 
being flat, foggy, or otherwise imsuitable, (6) 
quick (or surface) toning, in which case the tone 
is on the top and easily taken off by the fixing 
bath, and (c) the use of a “ hypo ” bath in an 
acid condition. A black-and-white bromide 
print that is not fully developed will lose much 
of its depth of tone in a sulphide toning bath. 

DEREPAS MOUNTING {See “ Dry Mount- 
ing.”) 

DEROGY 

A French optician of the ’fifties and early 
'sixties. In 1859, he made public a half-plate 
convertible lens, with combinations fitting 
together by liayonet joints instead of the usual 
screws. Six changes were possible. 

DESICCATED DRY PLATES 

Dried, or heated, dry plates. It is well known 
that dry plates, as ordinarily used, retain a con- 
siderable percentage of water, mainly in mole- 
cular combination with the gelatine. Howard 
Farmer, to whom the idea of desiccated 
plates is due, found that the water has a 
large influence on the image at the time of 
exposure, defimtion, detail, density, speed, etc., 
being affected. He found, moreover, that very 
small differences in the percentages materially 
affect the re.sult, so that negatives vary with 
the atmospheric conditions, as to temperature 
and humidity, at the time of exposure. Accord- 
ing to Farmer, “ The drier the film, the 
better the definition, and the greater the power 
of rendering fiue detail ; in lesser degree, the 
greater the speed and facility of developmg 
density. This property of the film can be 
utilised by desiccating dry plates for work where 
definition, detail, brilliancy, or maximum speed 
are desired, and in exposing plates wet where 
vsoftnc.ss of image or the destruction of small 
textures and details are sought for. Fxtra 
rapid and orthochromatic plates, m which the 
former of these qualities is usually found 
lacking, gain them when desiccated to an extent 
hitherto only found in wet collodion or other 
specially prepared films.” 

A perfectly flat-topped kettle containing boil- 
ing water is a convenient appliance for desiccating 
plates ; these are simply laid film side upwards 
on the kettle top with a piece of bibulous paper 
between to equalise the heating, and kept there 
for a few minutes at a temperature of 200® F. 
(about 93® C.) before being placed in the dark- 
slides. Or a thick copper slab with an asbestos 
cover can be used. Too great or too prolonged 
heating will crack the dry plate or induce fog. 


Desiccation must be carried out in a dark-room, 
and the plates should be exposed while hot 
or as soon after the treatment as possible. 

In process work, desiccated dry plates have 
been recommended for direct colour work. 

DETACHABLE FRONT (Pr., Planchette se 
ditachant ; Ger., Objektivhrett) 

A panel holding the lens and made to slip 
into a rebated opening in the camera front, in 
which it is secured by turn-buttons. It may 
be either square or arcular. Any number of 
lenses, of different sizes, can thus be used on 



the same camera, a separate front being provided 
for each lens. For temporary use with a strange 
lens, when a panel is not forthcoming, a piece of 
stout cardboard may be cut to fit the opening 
m the camera front, a circular aperture being 
made in this to fit tightly on the lens. The 
inner side of the cardboard should be blackened. 

DETAIL (Fr., Diiail ; Oer., EmzeJhcit) 

The clear rendering of detail is largely depend- 
ent on focusing, and the defimng power of the 
lens. A tree may be so rendered as to appear 
as a more or less homogeneous mass, or so as 
to indicate its leafy detail. The degree to which 
detail should be shown depeiidvS upon circum- 
stances ; in some cases the most minute details 
require to be clearly shown, and in others such 
a rendering is far from satisfactory. Suppres- 
sion of detail results in the quality known as 
“ breadth,” but over-suppression leads to a loss 
of “texture” For example, a wicker-work bas- 
ket showing every detail clearly would probablv 
look hard and “fidgety”; on the other hand, 
the detail might be so suppressed as to make 
it difficult to recognise that the bOvSket was t)f 
wicker-work at all. The direction £ind strength 
of the light and the state of the atmosphere 
are important considerations. 

DETECTIVE CAMERA (Pr., Chamhre dStcc- 
five , Ger., DetecHv-Kamera) 

A term that appears to have been invented 
by T. Bolas, who in 1881 described a twin-len.s 
magazine hand camera with focusing adjust- 
ment and pneumatic release, and having a 
reversing prism placed before the lens, so that 
the apparatus need not be directed at the 
person to be taken, who would remain quite 
unsuspicious of being photographed. Later, the 
name was applied loosely and inappropriately 
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to all box-fonn magazine hand cameras, which 
are still so designated in France. Practically 
the only cameras likely to be of real service in 
the detection of crime are those which are either 
entirely disguised, or are worked from a dis- 
tance by the aid of a telephotographic lens. 
(See also “Disguising the Camera.’') 

DETERIORATION 

Denses, chemicals, and sensitive plates and 
papers all deteriorate more or less according to 
the length of time and manner in which they 
are kept. The commonest form of lens deterior- 
ation IS due to the gradual depolishing of the 
glass surface by dust, the action being assisted 
by the careless or rough use of the dusting cloth. 
It is better to remove dust by blowing it off, but 
if wiping is necessary it must be done carefully 
(<;ee “ Tenses, Cleaning “). Sometimes when a 
lens is put on one side for a time an iridescence 
spreads over its surface, due to dampness. 
Tenses stored in a strong light often become 
slower in action, because of the yellowing action 
of light upon the balsam with which the lens 
glasses are cemented together. 

Dry plates and sensitive papers deteriorate 
very quickly if not properly stored in a dry, 
airy place, the worst place being a high shelf 
where gas fumes can get to them. The effect 
of age on a plate much resembles that of a very 
slight exposure to light ; but dry plates keep 
remarkably well if stored carefully, and skilled 
workers can frequently get good results on 
plates as old as twenty years. 

J. B. B. WeUington in 1905 pointed out 
that the popular sulphide toning bath has a 
deteriorating effect upon plates and papers ; 
everyone knows that the minute quantities of 
lulphur contained in a Tondon fog will tarnish 
silver articles, producing upon them a thin film 
of silver sulphide, and that the sulphur m 
coal gas has the same effect when the gas is 
burnt It is thus easy to understand how much 
more deleterious must be the large quantities of 
sulphur given off from the sulphurising bath of 
somum sulphide on the still more delicate silver 
bromide and silver chloride which go to make 
up the emulsions coated upon plates, films, 
papers, etc. When these are kept in a room in 
which sodium sulphide is employed, they will 
become unusable in the course of a few weeks. 


Plates affected by sulphur will develop with an 
iridescent stain, with general deterioration and 
fog. Bromide and gaslight papers are affected 
in practically the same way, producing a flat 
an(f dirty print. With P.O.P. the surface will 
assume a metallic lustre, and when printed will 
be difficult to tone. Self-toning papers appear 
to discolour more quickly than other papers, 
but frequently this defect disappears in fixing. 

DEVELOPER (Fr , RSvilateur ; Ger., Ent- 
wtckler) 

Any agent used to render visible the latent 
image, or, in other words, to reduce to silver or 
other metal the latent image produced by the 
action of light upon any sensitive salt. In 
ordinary photographic phraseology the term is 
applied to the solutions generally ; whereas 
strictly speaking it should be applied only to 
that (iemical or agent which actually reduces 
the exposed silver salt. 

The composition of the developing solutions 
varies considerably not only with each make of 
plates, but frequently with each worker ; but 
there is a definite quantity of developing agent 
which should at least be used, and this is un- 
doubtedly largely dependent on the number of 
molecules in the active group, and the amido 
groups are more active than the hydroxyl 
groups. Von Hiibl has given the following tablo 
based on this fact, which shows the best con- 
centration of the actual developing agent 
also the strength usually employed, assuming 
that a 5 per cent, solution of potassium carbon- 
ate is used as the alkali. 

Weight in every 100 parts of 
developer 


Calculated 

Generally used 

Metol . 

0*6 

. . 0-6 

Pyrocatechin 

0*6 

0-6 

Hydroquinone 

0*6 

0*5 — 1*0 

Amidol 

0*4 

. . 0-4 — 0*8 

Paramidophenol 

0*5 

. . 0 - 4—07 

Pyrogallol 

0-5 

.. — 0*6 

Eikonogen 

0-9 

.. 0-8 — 1*5 

Adurol . 

1*0 

I -o 

Diogen . 

1-2 

1-2 

Glycine . 0*5- 

- 17 

. . i-o 


The calculated quantities will give the maximum 
rapidity of devdopment. 


Pyrocatcchin -f caustic soda 
Metol 4- potassium carbonate 
Hydroqumone -f caustic potash . 

Amidol 

Adurol -f- potassium carbonate . 
Paramidophenol -f* potassium carbonate 
Rodmal ..... 

P 5 n*o -f potassium carbonate 
Glycine + caustic soda 
Eikonogen -f potassium carbonate 
Pj^ocatechin + potassium carbonate . 
Hydroquinone ■+• potassium carbonate 
Diphenal ...... 

Glycine 4- potassium carbonate . 
Ferrous oxalate .... 

Piogen 4- potassium carbonate . 




I 

II 

III 

IV 

V 

VI 

15 

100 

0-6 

5 

10 

20 

20 

75 

0-8 

5 

10 

0 

25 

60 

1*0 

no 

105 

70 

30 

50 

0-4 

50 

60 

5 

30 

50 

0-6 

30 

45 

25 

40 

38 

0-5 

70 

30 

30 

40 

38 

0-5 

45 

40 

30 

40 

38 

0-5 

35 

55 

40 

45 

33 

0-6 

90 

70 

125 

50 

30 

0-5 

85 

55 i 

80 

60 

25 

0-5 

140 

60 

70 

70 

21 

07 

95 j 

80 1 

120 

75 

20 

0-8 

30 

80 

25 

75 

20 

0-5 

210 

130 

115 

75 

20 

0*5 

280 

90 

80 

95 

16 i 

0*4 

115 1 

120 

80 


VII 


shfjht 

very slight 
slight 

considerable 

considerable 

considerable 

slight 

considerable 

slight 

slight 

very considerable 
slight 
slight 

very considerable 
slight 

considerable 


VIII 


0*3 

0*5 

0-4 

0-6 

0-5 

o*'> 


0*6 

0*6 

0-4 

07 

1*0 

0*8 

07 
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Developers, Mixed 


A second table, also due to Von Hiibl, is that at 
the foot of the preceding page. In column I. is 
given the duration of development to yield a cer- 
tain density, in column II. the relative rapidity of 
development, in column III. the relative density- 
givmg power, in column IV. the slowing of 
development in seconds by the addition of 
2 per cent, of potassium bromide, in column V. 
the retardation in seconds due to cooling the 
developer to 50° F., in column VI. the retarda- 
tion in seconds by diluting with an equal volume 
of water, m column VII. the action of bromide 
on the density, and in column VIII. the keeping 
power of the mixed developer, i being taken as 
that which keeps longest. 

A developing solution should contain a certain 
quantity of alkali to form the actual developing 
salt or to increase the reducing power of the 
developer proper ; and for this reason it is called 
the accelerator. A prcvServative is required to 
prevent too rapid oxidation or the deposition 
of an organic stain due to the oxidation of the 
developing agent. 

The alkalis generally used are sodium car- 
bonate, potassium carbonate, and caustic soda 
and caustic potash. Some alkalis act better 
than others with given agents, and on the Euro- 
pean Continent potassium carbonate is generally 
used, whilst m England the corresponding 
sodium salt is used. The preservative is usually 
sodium sulphite, whilst potassium metabisulphite 
is occasionally used also. Only a few years ago 
an alkaline bromide was recommended m almost 
all cases, but this was partly due to the fact that 
the plates then did not work quite free from fog. 
Of late years the use of bromide has become much 
less general. Formulae for the various developing 
agents arc given imder the respective chemicals. 

DEVELOPER, VISCOUS {See “ Viscous 
Developer.”) 

DEVELOPERS, COMPARATIVE COST OF 

The prices given below are approximate for 
each working quart (40 oz.) of developer at 
normal strength as prepared for pouring upon 
the exposed plate. The chemicals are taken at 


British retail prices. 

». ( 1 . 

Adurol (one solution) . .10 

Adurol (two solutions) . .15 

Amidol . . . o 

Bdinol . . . .18 

Eikonogen (one solution) . o 9 

Eikonogen (two solutions) . i 3 

Ferrous oxalate . . .05 

Glycine (one solution) . .07 

Glycine (two solutions). . o 10 

Hydroquinone . . • o 5f 

Hydroquinone-metol . o 7^ 

Imogen sulphite . , .05^ 

Kachin (one solution) . . on 

Kachin (two solutions) • i o 

Metol . . . . . o 10 

Ortol . . . . .11 

Pyro-soda . . . .05 

Pyro-metol . . . .06 

Pyrocatechin (one solution) . o 4 

Pyrocatechin (two solutions) o 9 

Rodinal . . . .07 


Metol-hydroquinone, according to one maker’s 


formula, costs lod. per quart, and according 
to another maker’s only 5^d. In actual prac- 
tice, and on the basis of developing a fixed num- 
ber of plates, there is not much difference, 
as many of the more expensive solutions are 
capable of treating a far greater number of 
plates than the cheaper ones, bulk for bulk. 

DEVELOPERS, MIXED OR COMBINED 

Mixed developers — as, for example, hydro- 
quinone and metol — ^have become popular. 
Developers are of two distinct kinds : ( i ) those 
that give detail quickly and density afterwards ; 
these include metol, rodinal, etc ; (2) those that 
give density first and detail gradually — for 
example, hydroquinone and pyro. Taking one 
of each class and blending, it is possible to obtain 
a combination of characteristics ; thus metol 
with hydroquinone gives detail without excessive 
thinness of the image or duration of development. 
The most is obtained with a combined developer 
by compounding it from one having a low 
factor number {see “Development, Factorial”) 
with one of a high factor ; and while most 
developers may be mixed together, there is no 
advantage in combining two developers of 
practically the same factor numbers, as, for 
instance, pyro and hydroquinone, both of which 
may be said to have, roughly, the factor of 6. 
A better combination is hydroquinone (factor 6) 
and metol (factor 30). 

The best known and most widely used com- 
binations are hydroquinone and metol, and pyro 
and metol, but the following have also their 
advocates : Metol- adurol, hydroqumone-eikono- 
gen, hydroquinone-pyrocatechm, hydroqumone- 
rodmal, hydroquinone-amidol, metol-glycin, and 
others. Formulae for some of the best known 
mixtures are : — 

Hydroquinone-M eiol 

Metol . . .33 grs. 3-4 g. 

Sodium sulphite . 99 ,, 10-2 „ 

Hydroquinone . 40 ,, 4 ,, 

Potassium carbonate . 198 ,, 20 ,, 

Water to . . . 20 oz. 1,000 ccs. 

The above is a oiie-solution developer, ready 
for use. {See also “ Metol-Hydroquinone.”) 

Pyro- Metol 

A. Pyrogallic acid . 55 grs. 5*5 g. 

Metol . . -45 M 4’5 m 

Potassium metabi- 

sulphite . . 120 ,, 12 ,, 

Potassium bromide 20 ,, 2 ,, 

Water (boiled) to 20 oz. 1,000 ccs. 

B. Sodium carbonate 

(crystals) . . 4 oz. 200 g. 

Water (boiled) to 20 ,, 1,000 ccs. 

Use equal parts of A and B. 

Eikonogen-Hydroqutnone 

A. Hydroquinone . 40 grs. 4 g. 

Eikonogen . . 120 ,, 12 „ 

Sodium sulphite . i oz 50 ,, 

Citnc acid . . 20 grs. 2 ,, 

Water to . . 20 oz. 1,000 ccs. 

B. Sodium carbonate 60 grs. 6 g. 

Sodium hydrate . 32 „ 3*2 ,, 

Potassium bromide 6 ,, *6 „ 

Water to . .20 oz. 1,000 cc*, 

Mix A and B in equal parts. 
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Metol-Glycine 

Glycine . . .50 grs. 5 g. 

Metol . . . 10 ,, I ,, 

Sodium sulphite . 2;^ oz. 125 „ 

Potassium carbonate . 2J ,, 125 ,, 

Water to . . . 20 „ 1,000 ccs, 

One solution, ready for use. 


EdtnoUHydroqmnom 


Water to . 

. 20 

oz, 1 

,000 

CCS. 

Acetone sulphite 

. 75 

grs. 

7*5 

g- 

Sodium sulphite 

. I 

oz. 

5 '^> 


Edinol 

• 3 ^ 

grs. 

3 

„ 

Hydroquinone 

. 15 

»> 

1*5 


Potassium carbonate 

. 2 

oz. 

100 


Dissolve in the order 

named, and 

for 

over 


exposure add one drop of a 10 per cent solution 
of potassium bromide to each ounce of developer 
used. The above is a one-solution, ready for use. 

Hydroquinone-Rodinal 

A. Hydroquinone . 120 grs. 13 6 g. 

Sodium sulphite . i oz 54 ‘S ,, 

Citric acid . . 5 grs. *5 ,, 

Potassium bromide 60 ,, 6 ^ 

Water to . 20 oz 1,000 ccs. 

B. PutaSvSium carbonate 2 ,, 100 g. 

Rodinal . . i ,, 50 „ 

Water to 20 „ 1,000 ccs. 

For soft negatives use equal parts of A and B 
and water. P'or brilliant and harder negatives 
use equal parts of A and B without water. For 
detail increase the proportion of B, and for 
density increase that of A. 


Pyro-Amtdol 


Sodium sulphite 

198 grs. 

20 g 

^Sodium carbonate 

66 „ 

6-6 „ 

Pyrogallic acid 

20 ,, 

2 „ 

Amidol 

10 „ 

I ,, 

Water to . 

2 ( > oz 

1,000 CCS. 

Add the amidol just before developer is required, 
and it will be ready for use. It will not keep. 

A durol-Metol 


Metol 

1 1 8 grs. 

13*5 g. 

Adurol 

410 ,, 

47 „ 

Sodium sulplute 

7 oz 

3^3 ,, 

Potassium carbonate . 

4*7 „ 

25 ^> „ 

Potassium bromide 

21 grs. 

2-4 

Water to . 

20 oz. 

1,000 CCS. 

Dissolve the chemicals in 

the water 

in the order 

named. To develop plates add i 

part of the 

above to 2 parts of water. 



Pyro-Hydroquinone 

This is a mixed developer sometimes advo- 
cated, but both agents being slow-acting and 
somewhat alike, it is not particularly advan- 
tageous. It is included here chiefly bccaUvSe 
of the boric add in the formula ; — 


Hydroquinone 

8 grs. 

*8 g 

Pyrogallic acid 

80 „ 

8 „ 

Potassium metabi- 



sulphite 

80 „ 

8 „ 

Boric acid (crystals) 

10 ,, 

I M 

Water . 

20 oz. 

1,000 CCS. 

Sodium sulphite 

I M 

50 g. 

Sodium carbonate 

^ M 

50 M 

Water . 

20 „ 

1,000 CCS. 


The boric acid is used as a restrainer because of 
its remarkable corrective power in cases of over- 
exposure. 

A mixture of hydroquinone and eikouogen was 
introduced in 1892 under the name of “ Mixtol." 
The formula is : — 


Sodium sulphite 

. 924 grs. 

92 g. 

Hydroquinone 

. 115 „ 

11*5 M 

Eikonogen . 

• 77 M 

7*7 M 

Potass, ferricyanide 

. 154 „ 

15*5 „ 

Potassium carbonate 

• 577 „ 

57*7 

Caustic potash . 

• I 15 M 

11*5 „ 

Potassium bromide 

. 8 „ 

•8 „ 

Boiling water 

. 18 oz. 

1,000 cc.s. 

Glycerine to 

. 5 mins. 

5 » 


Mix in the order named, allowing each to dis- 
solve before ad(hng the next. The solution is 
of a yellowish colour, and keeps well. For 
“ instantaneous " work, add one-half water ; 
for time exposures, two-thirds, or omit the 
caustic potash and increase the carbonate to 
700 grs., and add more bromide if necessary. 
It may be used over and over again, and it is 
claimed not to stain or frill. 

A mixture of rodinal, hydroquinone, and 
eikouogen, known as “ Cyclol,” was at one time 
popular The formula is : — 

Eikonogen . .100 grs. 10 g. 

Hydroqmnone . . 30 ,, 3 ,, 

Rodinal . . .9 drms. '9 „ 

Sodium sulphite . 2^ oz. 125 ,, 

Potassium carbonate . 2I ,, 125 „ 

Water to . . 20 ,, 1,000 ccs. 

The above is a stock solution. For use in 
warm weather, i part is mixed with 7 parts of 
water ; m cold weather, less water is used ; 
and in very cold weather, only 3 parts of 
water. 

Two developers are sometimes used separately 
instead of mixing, but they have no advantages 
over the combined developers given above. 
Detail is first secured with a quick-workmg 
developer and density afterwards obtained with 
a slower-working one. The following is an 
example : Develop with rodinal of ordinary 
developing strength until all detail has been 
brought out ; then finish with ordinary pyro- 
soda developer, or preferably with the following 
one-solution mixture of hydroquinone : — 

Hydroquinone . .120 grs. 1 2 g. 

Sodium sulphite . i oz, 50 „ 

Potassium carbonate . i J „ 88 ,, 

Water to . . . 20 „ i,rK)o ccs, 

DEVELOPING 

This article will be devoted to a simple ex- 
planation of the ordmary method and practice 
of developing a dry plate. The exposure having 
been made, the closed dark-slide is removed to 
the dark-room, and the plate developed either 
at once or at any convenient time afterwards. 
The work must be done in a safe light. In 
front of the lamp place a cleaned earthenware 
developing dish of the required size, and near 
it a glass measure containmg about 2 oz. of the 
developer. Into another dish pour some fixing 
solution, made by dissolving 4 oz. of sodium 
hyposulphite (“ hypo ") m 20 oz. of water. 
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Developing Bench 


As all photographic solutions work more 
slowly when cold, it is advisable to mix up all 
•solutions some time before they are needed, as 
when freshly mixed they are very cold, particu- 
iarly the “ hypo ** solution, which drops almost 
to freezing point when newly mixed. By stand- 
ing some time, the solutions become of the same 
temperature as the room. Anything between 
•65® and 70® F. (18® and 21° C.) is the best for 
developing and fixing solutions. 

The beginner is recommended to use the hydro- 
quinone-metol developer {see “ Developers, 
Mixed *’), and he should be informed that each 
chemical in the formula plays its own part. 
Hydroqiiinone and metol are the developers 
proper ; but they need the help of the other 
ingredients. Hyi'oquinone gives density, and 
metol detail ; so by combining the two, density 
and detail are obtained at the same time. The 
sodium sulphite is included to preserve the solu- 
tion, and is called the preservative. The sodium 
carbonate or potassium carbonate quickens the 
developing action, and is called the accelerator. 
Potassium bromide is frequently added, and 
this controls the action, and keeps the negative 
clear. As each has its own characteristic action, 
it will be obvious that were the chemicals m 
separate solutions, they could be so adapted, if 
necessary, to suit under- or over-exposure ; but 
there is no need to trouble with separate solu- 
tions. A good mixture is given below : 


Hydroqumone . 
Metol 

Sodium sulphite 
Sodium carbonate 
Potassium bromide 
Water to . 


grs. 7 g. 

ic) „ 2-3 „ 

350 „ 80 „ 

35^^ n 80 ,, 

5 „ I 15 „ 

10 OZ. I,(X )0 CCS. 


Take particular care that no stray light enters 
the room, and that the only illumination comes 
from the red lamp. Remove the exposed plate 
from the .slide and look at it, but not too near 
the lamp. Nothing on it will be .seen ; it will 
appear exactly as it did before the exposure. The 
image is latent (that is, concealed or hidden), 
and it needs to be brought out by the developer. 
Put the plate in the developing dish, the 
sensitive or creamy side of the plate being 
upwards and the glass side resting on the 
bottom of the dish. Then pour the developer 
over the plate in one quick sweep, so that the 
plate is completely covered in one sharp even flow, 
preferably from one corner. If the developer is 
properly applied, no air bubbles will form ; but 
should any appear, break them quickly by touch- 
ing them gently with the finger-tip, or, prefer- 
ably, with a clean camel-hair brush. Then rock 
the dish from side to side and end to end, so that 
the developer flows evenly over the entire plate, 
taking care to expose it to the red light as little 
as possible. The brightest parts of the resultant 
picture, such as the sky, white collars, and white 
dresses, etc., will appear first of all. If the expo- 
sure is a landscape the sky will be the first to 
appear ; but it will be black, as all lights and 
shades are reversed in a negative, the black or 
very dark parts of the actual scene appearing as 
almost clear glass and the whites almost or quite 
opaque. After the sky, the half-tones of the 
pictures will appear, and finally the details m 
the shadows. The developing dish must be 


gently rocked all the time. When the image has 
appeared, the plate must not be removed, but 
development continued for some little time 
longer, so as to add density to the negative. 
Continue for about a minute or so after the 
density appears to be correct, as this will be 
considerably reduced in the fixing bath. 

It is important to know how long to continue 
development, and some experiments at the cost of 
a few plates will teach more than will many 
pages of pnnted matter. A negative that is 
taken out of the developer too soon is very thin, 
and will not give a good, clear picture ; whereas a 
negative that has been left in the developer too 
long will be dense or harsh. As a general rule, 
when the negative is sufificiently developed, the 
dark parts in the negative, such as the sky, will 
show through the negative, and can be seen when 
the plate is examined from the glass side. The 
plate may also be taken out of the developer once 
or twice, and exammed by holding it up to the 
red lamp, and its density judged by looking 
through it. 

In cases of under-exposure, the image comes 
up very slowly, or only the high lights appear 
and not the half-tones and shadows. Develop- 
ment should be complete in ten minutes or even 
less. If after, say, fifteen minutes nothmg, or 
very little, appears on the plate, try breathing 
on it, or warm the developer, but only very little, 
or the film will melt. If ^ter a long time nothing 
appears, the plate may be destroyed as being 
useless. On the other hand, if the image appears 
extremely quickly, and the plate goes black all 
over in a minute or two, the plate has been over- 
exposed, or fogged by light other than that 
through the lens. A little extra potassium 
bromide added to the developer will sometimes 
save over-exposed plates if it is known that they 
are over-exposed before the developer is poured 
ou ; but after development has started it is a 
waste of time to add the bromide. 

Subsequent processes, assuming that all has 
gone well, include a minute’s nnsing in cold water, 
and transference, film uppermost, to the fixing 
bath, in which the plate remains for a penod 
twice as long as that occupied by the whiteness 
in disappearing. Thus, if the whiteness disap- 
pears in ten minutes, allow the negative to 
remain for a further ten minutes. {See also 
“Fixing.”) Finally, the negative, which may 
now be brought out into the daylight, is washed 
for at least thirty minutes m running water {see 
also “Washing”), while it stands on edge. 

The beginner is recommended to adopt the 
factorial system of development. {See “ De- 
velopment, P'actorial.”) 

DEVELOPING AFTER FIXING {See “ Fix- 
ing before Development.”) 

DEVELOPING BENCH OR SINK (Fr., 

Etabh de ddveloppement ; Ger., Entwich' 
lungsbank) 

A bench or table specially designed for develop- 
ing, and usually provided with a stoneware or 
leaden sink. The top, if of wood, should be 
coated with shellac or other waterproof varnish. 
The height should be such that the operator 
can work at it without either stooping or strain- 
ing, and there is no reason why it should not 
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be low enough for the worker to sit at, if this is 
desired The continuous standing customary is 
merely fatiguing, and in no sense necessary A 
very slight slope to the sides of the bench, so 
that spilt solutions may run into the sink, is 
useful ; but this is often much overdone, so 
that bottles are liable to be upset, and the 
contents of full dishes to escape over one side 
The developing bench may be either fixed or 
portable, but the essential features are practically 
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the same in each case A typical portalilc bench 
IS illustrated. The sides are grooved so as to 
dram into the sink, vhich is of vitrified stone- 
ware The water is supplied by a swing-arm 
rose tap, under which may be placed a loose grid 
to hold dishes, etc Convenient shelves for 
bottles, and racks for dishes, are fitted 

DEVELOPING DISH {See ‘ Balks ") 

DEVELOPING FILMS “Developing 

Machine/' “Film Developing, etc”) 

DEVELOPING AND FIXING COMBINED 

A system of developing in which a sufficient 
amount of “ hypo “ is mixed with the developer 
in order that developing and fixing may be per- 
formed at the same time, a method thought 
much of at one time but little used nowadays 
The secret of successful work is in the use of the 
correct amount of “hypo" to balance the 
developer. The “ hypo “ may be mixed separ- 
ately and added to a developer, or made up in 
the developer itself. For the latter method 
edinol is perhaps the most sm table : — 

Sodium hyposulphite 150 gr'^ 26 g 

Sodium carbonate . J oz. 62* s » 
Sodium sulphite . 300 grs 52 „ 

Edmol . . . oz. 21 „ 

Dissolve the first three in 12 oz. of water, add 
the cdinol, and use at once. The former method 
is to make up the “hypo " and developer proper 
separately and mix before use, as follows : — 


Ordinary developer . 5 oz. 150 ccs. 

Sodium hyposulphite sol. (20%) 2 or 3 drops 

The following developer is one that is popular 
upon the Continent, and works well with 
“ hypo " : — 

Hydroquinone . . 60 grs 8-5 g. 

Metol . . 30 „ 4'3 »» 

Sodium sulphite 450 „ 64 5 ,, 

Sodium carbonate 600 „ 85 ,, 

Water to . . 16 oz 1,000 ccs. 

The “ hypo " solution is added in the proportions 
stated above immediately before use. 

If properly mixed, development is completed 
at the time the plate is fixed, and the negative 
simply requires the usual waslung The method 
forms an interesting experiment, but is not recom- 
mended for valuable exposures, as with some 
plates it does not always work so well as could 
be wished “ Hypo " also acts as an acceler- 
ator with some developers “ Hypo in 

Developer ") 

Kachin is one of the most suitable developers 
for combination with “ hypo " J. Blclntosh 
advocates the following — 

A. Kaclim . bo grs 15 5 8- 

Sodium sulphite boo ,, IS*? >> 

Water to 8 oz I,ooo CCS. 

B Caustic soda 4 <' 18 g 

^\'atcr to «; 02 I, OCX) ccs. 

C. Sodium hyposul- 
phite . I oz 500 g. 

Water to 2 ,, 1,000 ccs. 

For use take of A 160 minims, 13 240 niimms, 
C 20 muuiiis. and water to make i oz 

DEVELOPING MACHINE (Fr , Machine de 
dheloppement ; (ler , Eyitwicklung!>ma- 

schine) 

\^arious machines have been devised from 
time to time tor the semi-automatic develop- 
ment of plates or films. One of the most suc- 
cessful for films was introduced in 1903 by 
Kodak, Ltd , and may be worked m full daylight 
The spool of film having been inserted in the 
machine and the lid closed, a handle is turned 
which winds the film face outwards against a 
colled “ apron " of celluloid, with ribbed rubber 
edges acting as separators between the layers 
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of film. The developer is then introduced and 
the film slowly rotated tor a given time. It 
may next be washed and fixed in the same way 
and removed from the machine. Development 
takes from four to eight minutes, according to 
the temperature. In a later pattern of the 
inaclune illustration), the film having been 
wound into the red celluloid apron, is placed 
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in an upright cylindrical tank, and left for a 
specified time in a dilute developer. A water- 
proof lid to the tank allows it to be reversed at 
intervals during development. 

DEVELOPING TANK (Fr., Riservoir ^ de 
d^eloppementy Cuvette hermihque ; Ger., 
Eniwicklungsbehalier ) 

A metal or stoneware tank intended for stand 
or time development. There are many different 
patterns for both plates and films. In the 
Watkins developing tank a metal rack, holding 
one dozen plates, is attached to the hd in such 
a way that when inserted m the tank the plates 
are horizontal ; the advantage is that one or 
two plates only can be developed if desired, 
with but a small quantity of solution The 
plates having been inserted in the dark-room, 
and the closely-fitting lid adjusted in position, 
the developer is poured in at a light- trapped 
delivery piece projecting at one end of the tank. 
This delivery piece serves not only for the 
admission and discharge of the various solutions, 
which may be done in daylight, but can be used 
to hold a thermometer to give the temperature 
of the developer and the consequent time of 
development. Another typical developing tank 
is Griffin's, m which the solutions are poured 
through a light- trapped funnel and run off by 
a tap at the side. A chain is attached to the 
tank by which it may be hung under a tap 
for washing the negatives after development. 

Tanks for “stand" development, in which 
the negatives are left for a long time in a dilute 
developer, consist usually of a grooved stone- 
ware trough with a lid ; these require a dark- 
room for the different operations. {See also 
“ Developing Machine.”) 

developing tent (Fr , Tente de d^eloppe- 
ment ; Ger., Entwtcklun^szeli) 

A portable folding tent for development out- 
doors, or in any place where no dark-room is 
available. In the wet-plate period every photo- 
grapher was obliged to carry a dark- tent with 
him, as the plate had to be sensitised directly 
before use and developed immediately after 
exposure. The few peripatetic ferrotype workers 
still remaining use a similar contrivance. vSinall 
portable developing or changing tents are often 
a great convenience to travellers and tourists. 

DEVELOPMENT. CONFINED 

A system of development advocated m 1898 
by Colson, a Frenchman, but now rarely used. 
The principle was to restrict the amount of 
developer in contact with the plate. The 
latter was placed in the developer in the usual 
way ; but suspended over it and nearly, if not 
quite, touching it was a sheet of plain glass . 
or the exposed plate was soaked in water, and 
the plain glass in the developer, and the two 
placed in contact, repeating the process as often 
as necessary. Colson claimed that less fog and 
clearer negatives were produced in this way. The 
process was recommended for over-exposed 
plates, the first of the methods above noted 
being employed. 

development, daylight {See “Day- 
light Development.”) 


DEVELOPMENT, FACTORIAL 

A system of determining the duration of 
development by noting the time of appearance 
of the first trace of an image on the plate and 
multiplying this time by a factor, the result 
being the total duration of development required 
to produce a negative of given density. This 
method was suggested by Alfred Watkins in 
1893, and has been foimd in practice to be very 
reliable except in a few cases of exceptionally 
low temperatures and very dilute developers. 
It may be looked upon as one of the first prac- 
tical steps to reduce development from mere 
happy-go-lucky guesswork to a definite and 
exact method. Like all methods based on laws 
it is elastic and capable of adjustment to the 
individual worker’s ideas of what is a correct 
negative ; or, in other words, by reducing or 
increasing the factor a thinner or denser nega- 
tive may be obtained suited to the particular 
printing process employed. It is an ingenious 
application of Hurter and Driffield's law of con- 
stant density ratios, and is based on the fact 
tliat with correct exposure the total duration 
of development for a given density bears a fixed 
ratio to the time of appearance of the image, 
assuming that the developing power of the 
solution rcinaius constant, and this rule holds 
good for variations m strength of the developing 
agent, m the amount of the alkali, bromide, and 
temperature. 

The following factors are those generally used 


for the principal developers : — 

Adurol .... 5 

Azol . . . 30 

Certmal . . . • 

Cnstoid pyntcatecli 11 . • 

Diogen . ,12 

Ediuol . . . .20 

Eikonogen .... 9 

Glyane-potash . . .12 

Glycme-.soda . . . .8 

Hydroquinoiie -I- bromide . 5 

Imogen sulphite . . . 6 

Kachin . . . .10 

Kodak powder . . .18 

Mequm . . . .12 

Metol 3^^ 

Metol-hydroqnmone . » 14 

Ortol . . . . .10 

Paraniidophenol , . .16 

Pyrocatechin . . .10 

Pyro-metol (Imperial Standard) 9 
Pyro-soda . . . -4”' 5 

Quiuomet . . . • 

Rodmal . . . • 3<^ 

Synthol . . . • 

Pyro-Soda and Pyro- Potash Factors 
Pyro Bromide Factor 

Grs. per oz. Grs. per 02. 

1 .. i .. .. 9 

2 . . h .. . . i; 

3 .. i ■■ ■■ 4 ] 

4 . . 1 . . . . 4 

8 .. 2 .. .. 

1 . . o . . . . 1 8 

2 . . O . . . . 12 

3 . . o . . . . 10 

4 , . o . . . . ^ 

s . . o . . . . 6i 
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Factors for soft, normal, and strong contrasts 
with “ tabloid ” formulae (Burroughs and Well- 
come) : — 

Soft Normal Strong 


Amidol . 

7 

10 

12 

Fdmol . 

14 

20 

24 

Fikonogen 

8 

12 

15 

Glycine . 

9 

13 

16 

Hydroquinoue . 

3 

4 i 

5 

Metol 

20 

30 


Mctol-hydroquinone 

10 

14 

16 

Paramidophenol 

12 

16 

18 

Pyro 

4 

6 

7 

Pyro-mctol 

6 

9 

1 1 


The factor for a combined developer with the 
developing agents in equal quantities is the 
mean of the two, for example : — 

Pyro 6 Metol 3 ^ 

(6 + 30) 2 = i8 

If the agents arc not in equal proportions the 
factor for each is multiplied by the number of 
arts and the results added togetlier and divided 
y the total number of parts of both agents; 
thus, supposing that the proportions were pyro 
4 parts and mctol 2 parts, it would be — 

0x4 " 24 
30 X 2 = 60 

60 + 24 = 84 4- 6 = 14, the factor 
required 

The above factors are given merely as guides, 
and those that have been found to give a nega- 
tive of normal contrasts, that is, one with a 
7 = 1, but should the worker think that such 
a negative is too soft or too hard, he has merely 
to increase or decreafie the factor to obtain 
greater or less contrasts. Supposing one were 
using a inetol-hydroquinone developer with a 
factor of 15, and the time of appearance were 
9 seconds, the total duration of development 
would be 15 X 9 = ^35 seconds. 

The great advantage of the factorial system 
is that it gives the beginner an excellent idea of 
how long to develop and enables even the 
advanced worker always to obtain negatives of 
similar character. 

DEVELOPMENT, FACTORS FOR {See 

“ Development, Factorial.") 

DEVELOPMENT, FORCING 

When a plate is under-exposed, many workers 
add more of the alkaline solution to the developer, 
and continue the development until the plate 
begins to fog, or until it is considered impossible 
to secure more detail. Although by this method 
of forcing development the utmost shadow 
detail is secured, it has the disadvantage of 
making the light tones much too strong and 
dense ; and the result is a harsh negative, 
excepting m the case of subjects deficient in 
contrast, for which subjects this method is 
satisfactory. For all others, a better plan is 
to take the negative from the developer, let it 
rest in plain water for about five minutes, and 
then continue development m a considerably 
diluted solution containing a large proportion 
of alkali. The dilute solubon is thought to 
yield much softer contrasts. 


DEVELOPMENT PAPERS 

The opposite to print-out papers; they are 
papers on which the image is brought out by 
development after exposure. The principal and 
most widely used development papers are those 
known as bromide and gashght papers, described 
fully under separate headings. Phosphate paper 
is also a development paper, and in some cases 
this is sold under fancy names. The above are 
development papers proper. Carbon is m a 
sense a development paper as the image cannot 
be seen until the exposed tissue has been washed 
in hot water. Platinum, ferro-pmssiate, and 
the ferric papers are usually referred to as 
partial development papers, because the image 
shows very faintly after exposure, and needs 
development in order to bring it to its full 
strength. 

In the United States, the term “ development 
paper " is applied exclusively to gaslight paper. 

DEVELOPMENT, STAND (Fr. D^eloppement 
dans les cuvettes veriioales . Ger., Stand- 
entwickelung) 

This term was applied by Meydenbauer in 
1892 to a system of developing plates m upright 
grooved tanks in extremely dilute developers, 
though the system was first described by 
Wratten and Wainwright in 1882. It is claimed 
for this process that the gram of the silver 
image is much finer than by any other method, 
that the gradations are truer and the results 
more uniform ; m addition to which no visual 
examination is reqmred, and therefore the plates 
are freer from fog. On the other hand, unless 
the developer be occasionally agitated there is 
considerable risk of peculiar local markings and 
stains. For many years after its reintroduction 
by Meydenbauer, extremely dilute solutions 
were recommended so that the duration of de- 
velopment was prolonged even up to twenty-four 
hours. Recently, however, a more sane view 
of the matter has been accepted, and time has 
been so considerably reduced that it has now 
practically been merged into time develop- 
ment." {See “Development, Time.") 

It is often considered that the necessary in- 
crease m the duration of development is calcu- 
lable from the dilution— that is to say, if a 
normal developer takes three minutes to obtain 
a certain density, it will, when diluted ten times, 
require 3 x 10 == 30 minutes ; this statement 
is not borne out by careful photometric measure- 
ments, and Wratten and Wainwnght have 
published certain researches on the subject 
based on such measurements which disprove 
this assumption. They point out that stand 
development cannot be considered economical, 
as most of the commercial tanks require far 
too much developer ; with 29 oz. for six half- 
plates, after half an hour's development 
solution is so oxidized as to be useless. The 
idea that a plate may be left in a stand developer 
for an indefinite time is also wrong , as is also 
the theory that a plate winch should require only 
thirty minutes will be as much spoilt in an hour 
as the same plate developed for six minutes 
instead of three. It is as important, therefore, 
to know the correct duration of stand develop- 
ment as that of ordinary development. They 
further point out that the increase of time 
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required with rodinal is largely dependent 
upon the amount of air dissolved in the water 
to make the developer. For instance, a plate 
that required three minutes’ development with 
I : 20 rodmal required forty-two minutes when 
developed with i: 200 rodinal diluted with air- 
free distilled water, and not thirty mmutes ; 
forty-six minutes with ordinary distilled water, 
and fifty-two minutes with ordinary tap water 
Pyro-soda and glycine are not dependent on the 
amount of air in the developer, but a ten times 
diluted pyro developer requires fifteen times 
the length of development with the strong 
developer. 

Edge markings are very liable to occur, due 
to the plates being too near to the edges and the 
bottom of the tank, and thus being starved of 
developer. Plates are also as liable to chemical 
fog in stand development as in any other kind, 
and therefore too prolonged development should 
be avoided or bromide should be added to the 
developer, in which case the exposure must be 
increased, and not the duration of development. 
Zinc tanks should be avoided, as they are very 
liable to be attacked by alkalis. 

DEVELOPMENT, THEORY OF 

The old theory of development was that the 
reducing agent or developer reduced the exposed 
silver bromide or latent image to metallic silver, 
and that the bronune combined with the alkali 
to form an alkaline bromide, and this is usually 
exprcvssed by the following equation : — 

AgBr -f DNa = Ag -i- Na Br -f D 

in which D merely stands for the developing 
agent. This was satisfactory as far as it went, 
but it really explains very little. The later 
theories, which involve a consideration of the 
iomc theory, assume that when a salt is dis- 
solved in water it is split up into so-called ions, 
which are considered to be atoms of the elements 
carrying an electric charge. Metallic or basic 
ions are usually termed kations, and the acid 10ns 
are termed anions, the former carrying a positive 
and the latter a negative charge. Chemical 
reactions are now considered to take place 
between ions, and only when the substance goes 
into solution, and thus becomes dissociated 
or ionised According to this we might represent 
the formation of silver bromide by the following 
equation : — 

K 4 - Br -f Ag -f NOa = Ag Br + K -h NO, 

which roughly shows the dissociaUoii of 
potassium bromide into the potassion K carrying 
a + or positive charge, and bromion carrying a 
- or negative charge, silver nitrate being dis- 
sociated into positive Ag -f and negative 
nitrion NO, — then the final result would 
be : — 

-f-— +- -f — 

KBr + AgNOg AgBr + KNOg 

and as a positive and negative charge meet in 
AgBr this becomes unionised, and is precipi- 
tated as an insoluble precipitate. 

If now we apply this to development, and we 
assume the formation of an alkaline phenolate, 


as in the case of pyrogallol with only sufficient 
caustic soda to form this, we might represent the 
action as follows : — 


- 4 - 

CONa 


kCOH 


hcA( 

+ Ag -h 

HCl JeOH 


Br = 


HC 


Ag 4 - 


CO 

lie 


COH 


COH 


-f Na + Bf 


That is to say, the pyrogallol loses a negative 
charge which neutralises the charge on the silver 
ion No account is here taken of any change 
in the pyro, though such must take place, but 
the oxidation products are not well known 
In the case of hydroqumone, however, where 
we know that the product formed from it in 
development is quinonc, wc can simply write 
the equation as follows : — 


COH OC 



hyilruciuiaoue ionised hydri .euinoiu' 

then 


OC CO 



CO CO 

ionised lonisrd silver silv< i 

hydroqumone bromide metal quinone 


and the ionised hydroqumone has merely lost 
two negative charges w'hich neutralise the 
positive charges of the silver in the ionised silver 
bromide, and the two oxygen 10ns combine to 
form quinone. 

Obviously there are certain physical pheno- 
mena which one must take into consideration, 
and an emulsion consists of a number of particles 
of silver bromide embedded in a jelly. The 
modern theory of a jelly is that it consists of a 
number of minute cells with passages in between 
ramifying 111 all directions, and the ceils and 
pavssages coiilaiii a weak solution of gelatine, 
vyhilst the cell walls are formed of a very strong 
solution In each cell we may imagine a grain 
or particle of silver bromide, and for the developer 
to reach this it is obvious that it must &:st 
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traverse the passages, and then diffuse through 
the cell walls. The first is termed macro-diffusion, 
which takes p»lace at a rapid rate, and the later 
action, which is comparatively slow, is known as 
micro-diffusion. It has already been pointed 
out that a chemical reaction can only occur when 
the silver bromide goes into solution and is 
ionised into -f Ag and ~ P.r. The instant 
the developer reaches the dissolved silver it is 
reduced to the metallic state and deposited, 
provided there be some nucleus or germ on which 
it can deposit. This nucleus is the latent image 
{which see). Were there no nucleus, then the 
silver would accumulate in solution till super- 
saturation occurred, and then the chemical 
action would cease. As soon as the dissolved 
silver is deposited, fresh silver takes its place, 
and so the process proceeds till the whole of 
the silver available is reduced. 

In the above rough sketch of what is supposed 
to take place, we must not lose .sight of the 
important fact that, as pointed out 111 the note 
on the latent image {which see), Scheffer has 
proved that the action of light is to cause 
the protrusion of filaments or threads from the 
sensitive salt grain, and therefore these would 
rupture the cell walls, and so render the access 
of the developing agent much easier. 

Now, if we consider what happens when a plate 
is developed, we shall at once see that at first 
we shall have some silver halide grains, which 
are so affected by light as to be readily reduced 
by the developer, and some which are not affected. 
As development proceeds we shall have (a) 
some grains already reduced to metallic silver, 
{b) others not yet completely reduced, and (c) 
others which are not light- affected and there- 
fore not attackable by the developer. Natur- 
ally, at first the progress of development will be 
rapid, as the whole of the light- affected grams 
will be capable of development, but as it pro- 
ceeds there will be fewer and fewer of the {b) 
grains, so that development gradually gets 
slower and slower, and we may express this 
by saying that: the rate of increase of density 
= constant (maximum density attainable — 
density obtained). 

Here the con.stant or velocity constant is 
usually termed K. 

If the temperature of the developer be raised 
then the velocity constant, or K, increases, and 
this is termed the temperature coefficient, which 
is generally defined as the ratio for correct 
development at 10° C. (50° F.) difference of 
temperature. 

The efficiency of a developer E is the velocity 
of development compared with ferrous oxalate 
at 20® C., divided by R, which is the reducing 
power, or the number of grain-molecules of 
AgBr reduced by one gram-molecule of the 
developing agent. The energy F is the con- 
centration of bromide producing the same 
retardation of development as with ferrous 
oxalate for o-oi n potassium bromide. For 
a complete mathematical treatment of the 
subject, the reader is referred to “ Theory of 
the Photographic Process,” by Sheppard and 
Mees. 

Before leaving this subject it would be as well 
to consider the question of the chemical constitu- 
tion of the actual developers or reducing agents. 

12 
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Of late years the number of developers has been 
largely increased, and a glance at their true 
chemical names will at once prove that they are 
highly complex orgamc substances belongmg 
to the benzole or naphthalene series. 

Benzene or benzole has the formula C,Hg, but 
in 1865 Kekul6, from a long senes of experiments, 
came to the conclusion that the six atoms of 
carbon in benzene form a closed-chain or nucleus, 
and that the molecule of benzene is symmetrical, 
and that each carbon atom is directly united 
with one, and only one, atom of hydrogen. The 
graphic formula usually adopted is as follows : — 

H 


C 



I 

H 


Now, in the above formula it is obvious that 
if two of the SIX hydrogen atoms were replaced 
by two other atoms or groups they might be 
mranged m one of five different ways, as shown 
in the accompanying diagrams, in which, for 
the sake of cleame.ss, the C atoms are omitted 
and the added group or atom expressed by x. 


X X X X X 



X 

I II III IV V 


Then, if one x group occupies any given position, 
that numbered i, for instance, the other may 
occupy 2, 3, 4, 5, or 6. But these five formulae 
only represent three isomeric compounds, that 
is, compounds of the same composition 
and not five, because it is obvious that IV. and 
V. are practically identical with I. and II., which 
may be at once seen by writing them on thin paper 
and looking at them first in the normal way and 
then through the paper. In order to distinguish 
these three compounds, they are said to be in the 
ortho, meta, and para positions : — 


X X X 



X 

Ortho Meta Para 


Now, obviously in the ortho position the two 
X groups are joined to carbon atoms which are 
directly united or are next to one another, so 
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that we could actually represent an ortho 
-compound as 



X X 

1-2 ortho 2-3 ortho 3-4 ( rlho 4-'joitho 5-6 ortho 6-1 ortho 


Exactly in the same way, lliemeta compounds 
could be represented by placing x x at i — 3, 
2 — 4, 3 — 5, 4—6, 5 — I and the para at 1 — 4, 
2 — 5, or 3 — 6 positions. 

Now, it has been proved by Eumidre and 
Seyewetz and by Andresen that a developer must 
have two hydroxyl OH groups or two ami do 
NHj groups joined to the benzole ring, and 
that these groups must be either in the ortho 
or para positions to be developers The latter 
compounds are the stronger developers, the 
ortho compounds the 3veaker, whilst the nieta 
compounds are not developers at all. If one of 
the hydrogen atoms of a hydroxyl group be 
replaced by an alkyl radicle — that is, an alcohol 
radicle, such as ethyl C2H5 — or by another 
radicle, then the developing power is destroyed, 
as, for instance, in phenetroin 

CC^H* 


NH, 

If, on the other hand, one of the hydrogen atoms 
of an aimdo group be replaced by an alkyl 
radicle, then the developing power is increased, 
as in the case of 


OH OH 



Para-amidoplKnol Moui^methvl - para- 

aniid'^'plieui'l ir inftol 


Besides the OH and NHg groups, the hydrogen 
atoms of the benzole ring may be replaced bv 
other radicles, such as carboxyl COOH, and 
the snlpho group SOaH, but these reduce tlu' 
developing power, and in this case the position 
of the added or substituted radicle plays an 
important part, as in the instance of 


OH 



CO2H 


NHa 

Para-aniidnphenol — 
meta-car borne acid 


OH 


and 


’COJI 


NHg 

Para-amid jilionol — 
ortho-carbonic acid 


the former being but a very weak developer, 
whilst the latter is a vigorous one. 

If a hydrogen atom be replaced by one of the 


halide atoms Cl or Br, then the developing powei 
IS increased, as in the case of 

OH OH 

or Br 

OH OH 

Para-dihvdroxv benzole Monnbrom or tuotiochlor-par.i* 

or hvdroqinnone dihvdroxybenzolt’ or adurul 

If three hydrogen atoms m the benzole ring 
are replaced by three NH* or OH groups, then 
the developing power is increased, and here, 
as in the case of the di-substitution products, 
the ortho-, meta-, or para position plays an 
important part, thus 

OH OH 

Aon 

IS weaker than I I 

{Jon 

Or tho-dihvdroN ybenzole Ortbo-tri 1 ly dro\ y boiu olf 

or pvroraterJiin or pyiogallol 

because in the former there are only two Oil 
groups in the ortho position, whilst in the latter 
there are three OH groups all in the ortho 
position Again, if one OH and one NHg group 
be added to the ring, then we have a still more 
energetic developer, as m the case of 

on 

O para-amidophenol, the 

base of rodinal , 

NH, 

whilst the addition of another NHa group in- 
creases the action still further, as 111 the case of 

OH 

O NHa 

1-2-4 diamidophenol 
or amidol, 

NHa 

wliu'h IS at once an oitho- and a para-amido- 
phenol, and diainidoresorcm 

OH 


i_3_4_0 diamidoresorcin 
OH 

NPIa 

a double para-amidoplienol, in which the OH 
and NHa groups, as .shown by the hues, are m 
two para positions; this is still more energetic. 

There are two developing agents which belong 
to the naphthalene Cjo Hg series, and naphthalene 
may be considered as two benzene rings joined 
together, and w'hich at the points of junction 
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have lost their hydrogen atoms, so that we may 
write naphthalene graphically as 



Here, too, the hydrogen atoms may be replaced 
by other atoms or groups, and we have 


NHj 



aj amido-, naph- 
thol-, ^3 sulphonic aad 
or eikonogen, 


Hj amido-, /Bj naph- 
thol-, 3 2 ^8 iicid sul- 
jihonatc of soda or 
diogen. 


It \m11 be easily seen that the Greek letters 
and the numbers refer to the positions of linking 
of the substituted atoms. In the above sketch 
the developing bases only have been considered, 
for many of the actual developers are salts, such 
as chlorides, sulphates, oxalates, etc., of these 
bases. 


DEVELOPMENT, THERMO 

A name invented by Alfred Watkins for a 
system of developing in which the duration of 
development is varied as the temperature of the 
developer varies, to distinguish it from “ time 
development ” pure and simple. Although it 
had been known for a long time that develop- 
ment was prolonged in cold solutions, Houdaille 
in 1903 was one of the first to suggest a defimte 
rule, in conjunction with hydroquinoue, to the 
effect that a variation m temperature of the 
developiug solutions of 1° C. cau.sed a vanation 
of 5 per cent, in the time of appearance of the 
image and the duration of development. Jii 
1905 Ferguson and Ploward published a method 
of obtaining a given gamma or degree of contrast 
with a developer of constant composition at 
varying temperatures by developing strips of a 
plate exposed behind a sector wheel for different 
times, measuring the gammas obtained and plot- 
ting them on a chart. Later, Ferguson sug- 
gested a simpler method, in which only two strips 
were developed for given times and the tempera- 
ture coefficient of the developer found by a very 
simple logarithmic calculation. The objection 
to both these methods is that a sector w’heel 
and photometer are required. As, however, 
Ferguson's method is simple, and the basis of 
that to be described later, it is briefly given here. 

The first thing to determine is what is known 
as the temperature coefficient of the developer 
used, or the increase in velocity of development 
for a rise of 10® in temperature, from which the 
increase in rapidity of development for 1° can 
be found by dividing the logarithm of the 
temperature coeffident by 10. The usual 


mathematical expression for the temperature 
coeffident is — 


velodty at (/ -f 10**) C . 
velocity at C. 


= 610 ; 


therefore 6, or the increase for 1°, is — 


l og, of temperature coefficien t 
10 


= log. h. 


Ferguson has suggested that two strips of a 
plate should be exposed to the same graduated 
series of hght and one developed at t° C. and the 
other at -f x® C. , then the times required 
to obtain the same gamma or degree of contrast 
on each plate will be M and m, and as the times 
are mversely proportional to the velocities 

log. b = 

in which b = the temperature coeffident for i* C., 
and 10 log. 6 will be the temperature coefficient 
for 10® C. 

To make this quite dear two strips of a plate 
should be developed so as to show the same 
degree of contrast, one at a given temperature 
and the other at tffis temperature plus a certain 
number of degrees. Two stnps A and B of a 
plate were exposed to the same graded series of 
light, and A took 3 J minutes to obtain a gamma 
= I at 10® C. and B took 2^ minutes at 18° C., 
then — 

S-.*; = *5441 
log 2*5 

• J 462 

Now the difference of temperature as it is 
usually written) was 18 — 10 = 8® 

. • . *1462 -7- 8 -0182 = log. 6 

♦. 10 log. 6 = *0182 X 10 = *182 ~ the temper- 
ature coefficient for the plate and developer used. 
Having found the above, to find the necessary 
duration of development at 14° C. to obtain the 
same gamma the formula is — 

log. M — X log. b = log. m 

or, in words, from the logarithm of the bme 
required at 10° C. subtract 14 — 10 — 4 times 
log. b, and the result will be the logarithm of 
the time required , assuming that log. 6 = -0182 
as above, then — 

'f'g- 3-5 = -5441 

4 log 6= *0182 X 4 = '072S 

= log. of 2*96 

minutes, the time required. 

Watkins has done away with the sector wheel 
or graded series of lights and the findmg of 
the gammas ; he merely exposes a plate on a 
landscape including some sky and cuts it in 
two, or makes two exposures. It is essential to 
have some means for warming up the developer, 
dish, and measure, and also to have a thermome- 
ter. When the developer, dish and measure are 
warmed up, say to 75° F. (about 24® C.) the 
plate IS placed in the dish and flooded with the 
developer, the time accurately noted, and the 
first appearance of any image also noted ; the 
plate being now of no further use it may be 
thrown away. The second half of the plate is 
now developed in a developer of exactly similar 
composition, only colder, the time of appearance 
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noted, and we have all the factors necessary for 
faidiiig the time of development for any tempera- 
tiire with that particular plate and developer 
li we kiKnv also the factorial number “ Devel- 
opment, Factonal*') of that developer. Sup- 
pose, for example, that a metol-hydroqumoue 
developer with a factor of 15 is being used, 
and it IS found that at 50° F (10® C ) the first 
a])pearance of the image takes place in 40 
seconds and at 66® F (18 8® C.), the first appear- 
ance takes place in 28 seconds , then turning 
to a table of logarithms we find that log. 40 = 
I '602060 and log. 28 = 1-447158, then — 

I -602060 — 1-447158 = 0-154902. 

Now the difference m temperature is 66 — 50 
= 16, then 0-154902 — 16 — -00908 1 ™ log of 
28-3 seconds, and as the factor for this developer 
was 15, then 28-3 x t 5 = 4-4 seconds^ = 
7 minutes practically, which is the time required 
to develop the plate at 57® F. (14® C ) 

It IS obvious from this that we can calculate 
a table for every degree (or two degrees will be 
enough) rise or fall in temperature of the 
developer, by multiplying the log factor by 2 
and adding for every two degrees drop or sub- 
tracting in the case of a rise, and then multiply- 
ing the number by the factorial uuniber This 
may seem somewhat complicated, but the 
logarithms have merely to be read from a mathe- 
matical table-book and simple division, multi- 
plication, and subtraction performed. 

DEVELOPMENT, TIME 

Practically, this method of development was 
established upon a sound basis by the researches 
(jf Hurter and Driffield, who proved that it was 
only necessary to reduce or increase the duration 
or time of development in order to obtain nega 
tives of any desired degree of contrast, and that 
it was not necessary to tinker with the con- 
stituents of the developer. The outcome of this 
work was the slow recognition of the fact that 
it was advisable to use a given developer at a 
given temperature for a given time to obtain 
a particular class of negative This method is 
particularly valuable m the case of colour 
sensitive plates, which may be immersed in the 
developer completely protected from light, and 
at the end of the stated time washed and fixed 
{See also “Development, Thermo”) 

DEVIATION (Fr., DMjtation ; Gcr , Abwetchun^) 

An optical term denoting the alteration in the 
course of a ray of light when bent from its 
original path by refraction or reflection The 
length of a prismatic spectrum alters according 



Deviation of Rays Passing Through Prism 


to the position of the prism with reference to the 
rays of white light lalling upon it (“ incident 
rays"). When the prism is so placed that thc- 
spectrum is practically at its shortest length, 


which happens when the mean emerging rays 
(say the green, at the u Fraunhofer line) and the 
incident rays make the same angle with the 
prism, as shown in the illustration, the latter 
IS said to be in the position of “ minimum 
deviation " 

DEXTRINE (Fr., Dextrine; Ger., Dextrin) 

Known also as British gutn This white or 
yellowish- white powder, soluble in water, m 
which it forms a viscous and gummy solution, 
insoluble m abohol and ether, has the formula 
(CflHioOft),,. The pure substance is made by 
submitting starch paste to the action of malt 
extract , after filtering, maltose is precipitated 
by repeated treatment with alcohol, and finally 
the dextrine is thrown out by adding sufficient 
absolute alcohol It is also made by the action 
ol heat or of nitric acid on potato starch It 
has the same chemical composition as starch, 
but its properties are different The principal 
use of dextrme is in the making of moimtaiits 
{which sec) There is a further variety, of a 
brown odour, but this is not used as a mountant 

In process work, dextrine has been advocated 
as an addition to the etching bath, the addition 
of gummy matter to the bath being claimed to 
facilitate etching and keep the etched surface 
bright Dr Alliert has recommended a powder, 
which IS believed to be a mixture of dextrine and 
powdered alum, for use with the nitric acid 
solution, to cauvSe a frothing of the bath ; the 
theory is that the solution is oxygenated and the 
hydrogen gas given off is absorbed 

DEXTROSE 

Known also as glucose and grape sugar , a white 
cry>taUine solid, formula readily soluble 

m water. It has been recommended as an 
addition to moiintants and as a preservative 
for plates, but is now rarely used 1 1 is employed 
in some processes of silvering glass, 

DIACTINIC (Fr, Acttmque ; Ger, Aktimsch) 

Capable of passing actinic or photographically 
active light, the opposite of non-actinic 

DIAGONALS OF PLATES (56'c ‘ S.zes.”) 

DIAGRAMS AS LANTERN SLIDES. [Sec 

“Lantern Slides, Diagrammatic.") 

DIALYSER 

A parchment, skin, or paper stretched over 
the open end of a glass or wooden vessel, which 



is then placed in an outer container of water 
{see illustration). Into the dialyser are poured 
liquids vSuch as thiii solutions of gelatine or 
other colloid containing salts, the latter diffusing^ 
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through the septum into the water, and leaving 
the gelatine or other colloid in the dialyser. In 
the illustration, a is the dialyser, b the outer 
vessel of water, and c the septum or skin. 

DIAMIDOPHENOL {See “ Amidol.”) 

DIAMIDOPHENOL HYDROCHLORIDE {See 

“ Amidol.”) 

DIAMIDORESORCIN (Fr. and Ger., Diamtdo- 

resorcin) 

C« Hjs OH OH NH, HCl NH, HCl. Molecular 
weight, 153. Solubilities, soluble in water, more 
soluble in sodium sulphite solution. It is a com- 
plex organic salt, very similar in its action to 
amidol, and, like that, developing in the presence 
of sodium sulphite only. {See also ” Diamine.”) 

DIAMINE 

A form of diamidoresorcin {which see) intro- 
duced by Lumi dre as a dcwcloper. A formula is - 

Sodium sulphite (anhy- 
drous) . . . 21^0 grs. 30 g. 

Diamidoresorcin . ,, ,> 

Water to . . 20 oz. 1,000 ccs. 

DIAMOND LENS 

In the early da3\s of photographic optics 
experiments were made with every kind of 
transparent body which c'ould be formed into a 
lens. Claudet had a small lens fashioned from a 
diamond, expecting much from the high refrac- 
tion of this substance However, it was not 
found to be of any practical value It was 
destroyed m a fire at Claudet’s Regent Street 
studio, London. 

DIANOL 

Lumiere's preparation of oxalate of diamido- 
phenol or amidol {which .see), which is claimed 
to be rather more soluble than the hydrochloride, 
the usual salt employed. 

DIAPHAN. AND DIAPHANOTYPE 

An obsolete process used for obtaining trans- 
parent pictures for viewing in a diaphanoscope 
Diaphan pictures were upon paj)er. and diapliaiio- 
types upon glass, but the terms were often 
reversed, and in the end all the pictures were 
known as diaphanotypes. The process as 
advocated by Thomas Sutton (published Decem- 
ber 1 1856) was as folhnvs : “Thin photo- 
graphic paper must be employed Immerse for 
hah an hour m a solution ot 20 grs ammonium 
chloride ; hang up and dry Sensitise by float- 
ing on a bath of nitrate of silver, containing 
50 grs ot nitrate to i oz of water, hang up 111 
the dark to dr>^ In ])rmtmg. apply the bacL 
of the jjaper to the negative and print tliroueh 
lh(‘ paper very deeply. In this way the sdvt r 
m the heart of the paper becomes reduced 
Wasli well, and tone in a weak gold bath made 
])y adding i s grs. of gold chloride m 20 oz. of 
water to a solution of 50 grs. of hyposulphite 
of vSoda in another pint of water. Leave the 
print immersed till it is thoroughly toned, then 
fix it in one part hypo to ten parts of water. 
The hypo reddens it slightly, but it becomes 
perfectly black on drying Wash as usual, dry, 
and WAX.” Sutton also advocated a develop- 


ment process for producing the pictures. Otlier 
workers made an ordinary paper print trans- 
parent with wax or Canada balsam, backing it 
up with a duplicate print, wlnle others coloured 
their pictures. At the end of the diaphanotype 
“ craze,” the pictures resembled crystoleum 
pictures. 

The terms were also applied at one time to 
lantern slides and window transparencies, both 
plain and coloured. 

DIAPHANOSCOPE (Fr., Diaphanoscope , 
Ger , Diaphanoskop) 

A contnvance, much resembling the alethf)- 
scope, pantoscope, or lantemoscope, intended 
for the exhibition of transparent positive photo- 
graphs. It consists of an enclosed box, whuh 
may or may not be furnished with a lens, the 
pictures being placed inside at a distance from 
the eye preferably equal to the focal length ot 
the lens with which the negative was obtained. 

DIAPHRAGM SHUTTER (Fr., Obturatcur d 
diaphragme ; Ger , Blende-verschluss) 

A shutter made to work between the two com- 
binations of a compound lens — that is, again^ 1 
the ih^phragm, and opemng from and closing 
to the cu.itrc. It is obvious that the sbutUr 
itself acts as an expanding and contracting 
diaphragm, though not necessarily circular, and 
that consequent!}" a large part of the exposure 
ns practically given with a smaller aperture than 
that of the fixed diaphragm. The definition of 
the lens ns thus improved, but the efficiency oi 
the shutter (the relative proportion of the expo- 
sure during which it is fully open) is rather low 
When of good quality, diaphragm shutters give 
excellent results. They are much used on the 
better-class hand cameras, and are usually so 
fitted as to form part of the lens mount. Th- 
exposures marked on cheap diaphragm shutters 
are seldom reliable. 

DIAPHRAGMS (Fr., Diaphragmes ; Ger., BUn- 
den) 

A diaphragm ns the aperture, fixed or remov- 
able, used m trout of a single lens and between 
the combinations of a double lens, generally 
ret erred to as the “ stop ” The various forms 
of diaphragms, systems of marking, values, etc., 
are as follow : — 

Various Forms — The three patterns in general 
use are known as “ lotating,” “ Waterhouse,” 
and “ irns ” Very cheap lenses, and those 
obsolete patterns, are usually fitted with fixeil 
stops, or pierced circles of metal vliich are lit 
into the lens tube. Rotating stops are mostly 
fitted to wide-angle and landscape (single) lenses, 
and are employed in many hand cameras ; a 
scries of circular holes of various sizes are 
pierced round the margin of a revolving disc 
fitted to the lens mount Waterhouse dia- 
phragms were invented liy Jolm Waterhouse, 
of Halifax, m i8;8, a circular aperture being 
cut m a tlim piece of sheet metal and inserted 
into a slot in the lens mount, a separate piece — 
called a stop —being required for each opening. 
The “ iris,” the most modem form of diaphragm, 
consists of a scries of curved plates of metal, 
vulcanite, or other material, fitted inside the 
lens tube and attached to a ring on the outside 
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of the lens mount ; by revolving the ring the 
plates are made to open and close, thus form- 
ing apertures of various sizes. Some Continental 
lenses have other forms of stops, but they are 
rapidly falling into disuse. The form in which 
the diaphragm is made does not affect its action 
on the lens in the least, and optically one stop 
is as good as another ; it is in the matter of 
convenience where one pattern has any advan- 
tage over another. The iris pattern — so named, 
by the way, because it opens and closes like the 
ins of the eye — is undoubtedly the most con- 
venient and popular pattern 

Systems of Marking. — There are at least half a 
dozen systems of marking. Stops are marked 
with numbers, such numbers, as a rule, appear- 
ing upon the ins ring or lens mount when the 
iris system is used, upon the top or handle of a 
Waterhouse diaphragm, and upon the circular 
revolving disc m the case of rotating diaphragms ; 
in the last-mentioned case the number appears 
opposite to the aperture which it indicates, so 
that when the stop is m use in the lens itself its 
number is visible outside the lens tubes. In- 
cluded in the stop-marking systems in vogue 
are the “ f,” “ U.S.,” “ Dallmeyer,” “ Goerz,” 
“ Zeiss,** and “ Voigtlander,” besides many 
others. The “ f ’* and “ U.S." systems arc 
adopted for all but i per cent, of the lenses in 
general use, and of these the former is the more 
popular, especially in England, it being in 
a sense self-explanatory. The “ f ** number 
simply means the proportion of the diameter 
of the stop to the focal length of the lens. For 
example, //8 is of a diameter one-eighth the 
“focus” of the lens. The “f** value of an 
unnumbered stop can be ascertained by dividing 
the focal length of the lens by the diameter of 
the stop. For example, a i-in. stop with a lens 
of 8-in. focal length is known as //8 , a ^-in. 
stop with the same lens, //16 ; a ^-111 stop with 
the same lens, //32, and so on Thus the “ f ” 
number is not a fixed dimension, but always a 
relative one, varying with the lens employed ; 
obviously / /8 with a i6-m. lens would mean a 
diameter of 2 in., whereas with an 8-in. lens it 
would mean a diameter of i in. Strictly, the 
“f ” numbers should be -I-, etc., but the 

fractional form is ignored, and the numbers 
spoken of as 8, ii, 16, etc. Stops of definite 
“f ** values may easily be cut to the reqmred 
size. Suppose, for example, that with a lens of 
6-in. focal length, an //16 stop is reqmred, 
then, 6 divided by 16 = ^ = f ; therefore, 
the stop must be f in. in diameter. 

While, in the above rough-and-ready system 
of measuring, the “ f ** value of a stop may be 
accurate enough in the cases of ordinary rapid 
rectilinear and ‘tingle lenses, extreme accuracy 
is essential in the case of modem and improved 
anastigmat lenses ; for while a slight error may 
be of httle moment with a small stop, the same 
amount of error — which error is, of course, 
proportional to the aperture — becomes serious 
with large stops, which are a feature of anas- 
tigmat lenses. It is necessary in such cases 
to consider the effective aperture. The stops on 
a modem lens by a good maker are always 
correctly numbered, and it is only when a worker 
attempts to check the optician’s calculations by 
dividmg the focal length by the aperture that 


he finds an imaginary error. The division 
system described above leads to false conclu- 
sions when some modem anastigmat lenses are 
measured by it, because of the great condensing 
power of the lens in front of the stop, from which 
lens measurements are taken. To quote an 
example; one of the most expensive of anastigmat 
lenses has a stop the value of, and marked, //8 ; 
but the aperture of the stop is one-nmth the focal 
length, and, according to the rough and ready 
rule given above, would be //p ; while the stop 
marked //5, although accurate, is //7 according 
to the ivision method. The following method 
of finding the effective aperture of a stop is more 
reliable with all kinds of lenses. The camera is 
set at “ infinity,” or a distant object is focused 
upon the ground glass. A piece of card is then 
put in the place of the ground glass, or pasted 
thereon, so as to entirely cover it. In the 
centre of the card, and on the spot exactly 
opposite the lens, is made a hole the size of a 
pin’s head. The camera is then taken into the 
dark-room, and by the assistance of a mbv or 
orange light a disc of bromide paper is cut to 
fit the inside of the lens cap. The cap, with the 
sensitive paper inside it, is then placed on the 
lens m the usual way, the sensitive side towards 
the stop. A lighted candle is then held against 
the hole in the cardboard for about half a 
minute, so that the light may travel through 
the camera, lens and stop to the bromide paper. 
The latter, after exposure, is taken out and 
developed, when a circular black spot will 
be found thereon, and the diameter of this 
spot will be the effective diameter of the stop 
used. If the exposure is made with the largest 
stop, tlie developed spot gives the effective 
aperture at which the lens will work, and the 
focal length of the lens divided by this, the tme 
aperture, gives the “ f ” number. 

Opticians have adopted standard “ f ” numbers, 
namely, 3 16, 5-66, 8, 11*3, 16, 22-6, 32, 45, and 
64, but stops may be “in between ” any of 
those named, or larger or smaller than 316 and 
64 respectively. As a general rule, 11-3 is 
spoken of as 1 1 and 22*6 as 22, but in the case 
of larger stops the decimal point, when it occurs, 
IS always mentioned, as, for example, 4*5, 5-8, 
6 8, etc. 

The “ U.S ’’ system (now practically obsolete 
in England) has long been popular in the United 
States, for which reason the initials are looked 
upon as indicating that country. Such, how- 
ever, is not the case. “ U S.” stands for 
“ uniform system,” as an attempt was made, 
first of all m 1881, by the Royal Photographic 
Society to induce all lens makers to adopt a 
uniform system of marking diaphragms. 

The Royal Photographic Society’s standards 
and recommendations (dated 1901) are as 
follow: — (i) That intensity ratio be defined as 
dependent upon the effective aperture (and not 
upon the diameter of the diaphragm) in relation 
to the focal length of the lens. (2) That effec- 
tive aperture be determined in the following 
manner: The lens shall be focused for parallel 
rays; an opaque screen shall be placed in the 
principal focal plane, the screen being provided 
in its centre (in the axis of the lens) with a 
pinhole ; on illuminant shall be placed imme- 
diately behind the pinhole and the diameter of 
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the beam of light emerging from the front sur- 
face of the lens shall be the measure of the 
effective aperture. Note. — It will be found, 
except when the diaphragm is situated in front 
of the lens, that the diameter of the diaphragm 
itself IS seldom identical with the effective 
aperture. (3) That every diaphragm be marked 
with its true intensity ratio, as above defined, 
in the following order of sequence : //4, 

//=i*6, //8, //II -3, //16, // 22 - 6 , //32, // 45 *- 2 , 
//64, etc., each diaphragm requiring double 
the exposure required by the preceding dia- 
phragm. Should the greatest effective aperture 
of a lens not conform exactly to one of the 
intensities set forth above, this aperture should 
be marked in accordance with the definition of 
eliectivc aperture, but all succeeding smaller 
apertures should be marked m umfonmty with 
the above sequence. 

Stops marked by the Uniform System are 
commonly known as Nos. i, 2, 4, 8, 16, 32, 64, 
128, and 256; the respective “f” values are 
4, S‘b, 8, II, 16, 22, 32, 45, and 64. 

Most of the lenses produced in France are 
marked according to the method advocated by 
the Pans Congress of 1889 //lo is taken as 
the unit aperture, the series advancing as the 
“Uniform” system; No i is //lo, No 2 //14, 
No. 4 //20, and vso on. 

Influence of Diaphragms on “ Rapidity ” — The 
“rapidity” of a lens depends upon the stop 
used. The “ U.S." numbers indicate relative 
exposures, but the “ f ” numbers do not, although 
the relabve exposures are easily calculated from 
them. To find out the relative values of the 
“ f ” stops, first square them, and the exposure is 
then as one product is to the other. Thus, 
fli6y for example, requires four times the 
exposure necessary with //8, because 16 x 16 
= 256, which IS four times 8 + 8 — 64. When 
makers mark their stops as follows, //8, ii, 16, 
22, 32, 45, and 64, each stop requires double 
the exposure of the preceding one and half that 
of the succeeding one. 

The Use of Diaphragms. — The mam functions 
performed by stops are as follow : — (i) They 
govern the definition. A large stop, such as that 
generally used for focusmg, may produce an 
indistinct image upon the focusmg screen or 
sensitive plate, and it may be necessary to insert 
smaller stops into the lens in order to secure 
better definition. If, say, an object a few feet 
from the camera is sharply focused with a large 
stop, the background and surroundings may not 
appear sharply defined. The insertion of a 
smaller stop serves to cut down the area of the 
base of the cone of light formed by the lens, 
and the result is increased definition {see “ Depth 
ot Definition ”). (2) To correct functional errors 

(as covering power) in a lens. Lenses not of the 
modem and improved anastigmat pattern have 
certain optical errors which show themselves 
when very large stops are used, and many of 
the older and even modem common lenses do 
not yield a sharp image all over the plate, 
a defect that is corrected by the use of a small 
stop and consequent increase in exposure. (3) 
To add to, or subtract from, the number of 
planes in a picture. All views are composed of 
various planes, or distances. When a large stop 
ia used, only one plane is in focus, and the 


smaller the stop the greater the number of planes 
made clear and sharp. 

In process work, various forms of diaphragm 
apertures are used, with the object of promoting 
the dot formation. The principle is that the 
apertures in the ruled screen act as pinhole 
lenses and form an image of the diaphragm, so 
that m this way the shape of the dot image is 
controlled. The square diaphragm is most 



A. Penrose Diaphragm B. Adjustable 

System Diaphragm 

commonly used, but squares with extended 
comers are also employed to promote the 
joining up of the dots m the high lights 
The Penrose diaphragm system A standardises 
the use of such stops, the apertures being 
arranged on the basis that each smaller stop 
requires an exposure of half as much again 
compared with the next larger size. The 
adjustable diaphragm B enables any size of 
square opening to be formed. 

DIAPOSITIVE 

An old name for a lantern slide or similar 
transparency made to be viewed by transmitted 
light. The name differentiated transparencies 
from positives upon opaque supports as, for 
example, daguerreotypes, ferrotypes, and wet 
collodion pictures backed up with black material. 

DIATOMS, PHOTOGRAPHING {See 

“ Photomicrography.”) 

DIAZOTYPE 

There are several printing processes based 
on the hght-sensitiveness of the diazo compounds, 
which, Mthough not much used, arc of con- 
siderable interest, as they give a great range of 
colours. The diazo compounds are extremely 
rich m oxygen, and are formed by the action 
of nitrous acid on the aromatic amines, amido- 
sulphonic acids, amidocarbonic acids, etc., and 
readily combine with certain phenols and 
amines to form azo dyes. If a paper or material 
impregnated with a diazo compound is exposed 
under a negative, the diazo compound is decom- 
posed by the action of light, and on immersion 
m a solution which forms a dye with the diazo 
compound a negative image is obtained. 

The primuhne process invented by Green, 
Cross and Bevan in 1890 is based on the light- 
sensitiveness of the diazo compound of primuline, 
a yellow water-soluble dye which dyes material 
or paper without a mordant. Paper or material 
is immersed in a solution of : — 

Primuline . . 320 grs. 33 g- 

Hot water to . .20 oz. 1,000 ccs. 
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and then washed and immersed in — 

Sodium nitrite . . 64 grs. 6-6 g. 

Hydrochloric acid . 1 50 mms. 1 5 ccs. 

Water to . . .20 oz. 14)00 „ 

It should then be dried in the dark and exposed 
under a vigorous positive till those parts under 
the bare glass are colourless. Then wash 
thoroughly with water, and treat with one of 
the following solutions : — 

For Red 

jS-Naphthol . .9-6 grs. 10 g. 

Sodium hydrate . 128 ,, 13*3 „ 

Water to . . . 20 oz. 1,000 ccs. 

For Ora):^^e 

Resorcin . . . (14 grs. 6-6 g. 

Sodium hydrate , 106 ,, ii ,, 

Water to . . . 20 oz. 1,000 ccs. 

For Purple 

a-Naphthyl amine . grs. 20 g. 

Hydrochloric acid . i oz. 50 ccs 

Water to . . . 20 ,, 1,000 ,, 

For Black 

Eikonogen . 125 grs. 13 g 

Water to . . . 2 m oz. 1,000 ccs. 

For Brown 

Pyrogallol . -113 grs. 12 g. 

Water to . . .20 oz. 1,000 ccs. 

Wash well after development. Various col- 
oured images can be obtained on the same pnnt 
by local application of the above solutions with 
a brush. This process does not give pure whites. 

Andresen sugge.sted the following modifica- 
tion : — 

Pyridine base (pure) . no grs. 23 g. 

Boiling water . . 10 oz 5()() ( cs 

then add — 

Sulphuric acid (pure) . 180 mins 37-5 ccs. 

Distilled water . 180 ,, 37-5 ,, 

Benzidine sulphate is formed, and partially 
separates out Cool the solution down to 
100® to 120° F. (38° to 49® C.), and add— 

Sodium nitnte . . 8(> grs 18 g 

Water . . . i oz. 50 ccs. 

in small quantities with continuous stirring. 
The benzidine sulphate is diazoti.scd and dis- 
solves. Filter the solution and pour mto five 
times its volume of alcohol, which precipitates 
the diazo compoimd; filter out the precipitate, 
and dissolve (without drying, as it explodes when 
dry) in — 

Distilled water to . 20 oz i,cx.)o ccs 

The paper or material is sensitised m this cold 
solution by floating or immersion for two mm- 
utes, dried in the dark, and exposed under a 
positive, and then developed in a 2 per cent, 
solution of amidonaphthol sulphonic acid — 5*, 
or amidonaphtholsulphonic acid — 9, containing 
2 per cent of sodium hydrate. Deep blue images 
with pure whites are thus obtained. 

Feet’s process uses aniline diazosulphonatc, 
amidobenzols, etc., with phenolic alkalis, 


amines, and phenylamines, the following being 
typical sensitisers : — 

1. Sodium toluoldiazo- 

sulphonate . 240 grs. 25 g. 

^-Naphthol . . 240 ,, 25 ,, 

Sodium hydrate . 76 ,, 8 ,, 

Distilled water to 20 oz. 1,000 ccs. 

2. Sodium ditolyltetrazo- 

sulphonate . 240 grs. 25 g. 

^-Phenylendiamin 190 ,, 20 ,, 

Distilled water to . 20 oz. 1,000 ccs. 

3. Sodium ditolyltetrazo- 

sulphonate . 240 grs. 25 g. 

Re.sorcm . . 211 ,, 22 ,, 

Sodium hydrate .154 ,, n 

Distilled water to . 20 oz. 1,000 ccs. 

The paper is immersed m these .solutions, and 
after drying exposed for about five minutes to 
sunlight or electric light. On the exposed parts 
the insoluble azo dye is formed, whilst in the 
un exposed part the sensitiser remains colourless 
and washes out The print .should be fixed in 
hydrochloric acid. 

Andresen discovered m 1 894 another diazo 
printing process The sensitiser is the diazo 
compound of a-naphtliyl amine or 3-naphthyl a- 
mine, the former giving brownish grey images 
and the latter brown-red If the exposed paper 
IS washed amd treated with tetrazo- diphenyl 
ether, violet images are obtained. 

Distilled water . . 5 oz. 150 ccs 

heat to boilmg, and add — 

o- or 3 -Naphthyla- 

mme . . .220 grs. 14*3 g. 

then add — 

Hydrochloric acid 
'{sp g. I-I 9 ) . . 152 10 g- 

and as soon as the salt has dissolved add — 
Hydrochloric acid . 617 gr.s 40 g. 

with constant stirring, and cool the paste down 
to 40° F. An evolution of gas takes place, and 
a yellowish solution is formed which must be 
filtered mto an ice-cold dish Float paper on 
tins for fifteen seconds and dry m the dark. 
Expose for two or three minutes under a nega- 
tive in the sun and develop in a 10 to 20 per 
cent, solution of twice fused acetate of soda, 
and w^ash well. 

These processes give rather pleasing effects 
when applied to silks and other materials. 

DI-CARBOXYLIC ACIDS {See “Carboxylic 

Acids ”) 

DICHROIC FOG {See “Fog.”) 

DICHROMATIC PHOTOGRAPHY 

A process of colour photography invented by 
Gurtner, in which only two constituent colours, 
blue and orange-red, are used. Two plates are 
placed filni to film, the nearest to the lens beinu 
coated with a transparent emulsion stained 
yellow ; on this only the blue rays act, and on 
the rear plate, which must be panchromatic, 
the yellow, orange, and red rays act. From these 
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two negatives are made prints, in orange-red 
for the front plate and blue for the rear one, 
and superimposed. Obviously it cannot give 
pure reds or pure yellows, but merely for land- 
scape work some pleasing results have been 
obtained. 

The same principle is UvScd by Smith and 
Urban in kmematography and with far greater 
success, because as the pictures are now pro- 
jected very rapidly, and the observer sits in a 
darkened room, one is not sensible of the absence 
of any colour or the failure to make pure white. 

DICVANINE (Fr. and Ger., Dtcyanin) 

Solubilities, soluble in water and alcohol. This 
is a complex aniline dye prepared by the action 
of an alcoholic solution of caustic potash on 
a- 7-dimethylchinolme salts with tlie aid of 
atmospheric oxygen It forms greenish glitter- 
ing crystals which dissolve in alcohol with a 
greenish-blue colour, and in water with a more 
reddish tinge, both solutions being decolorised 
by acids. It is one of the best sensitisers known 
for the extreme red, particularly for the region 
about A 7,200, the range extending through 
the orange and yellow, but it gives a deep 
minimum or lack of sensitiveness between K 
and F m the green and greeu-blue, and is not 
therefore so much 111 use as some of the other 
dyes. It IS very easily decomposed m weak 
solution, and therefore should only be added to 
the sensitising bath immediately before use. 
{See also “ Colour Sensitising.”) 

DIETZLER 

An optician of Vienna, chiefly noted for his 
manufacture of the orthoscopic lens des’giied 
by Prof. J. Petzval, which was first issued 
in i8t;8, although calculated as early as 1841. 
{Sec “Lenses, Orthoscopic”) 

DIFFRACTION {Vi. JhfJr action . Gex.^Diffrak- 
tion, Abletikuriftf I^cugung) 

When light passes through a very narrow 
slit it apparently bends round the edges and 
spreads out on both sides. The subject is fully 
gone into under the heading “ Diffraction 
Grating.” 

In process work, a theory advanced in regard to 
the action of the ruled screen used for the half- 
tone process IS that diffraction plays an import- 
ant part, especially with the finer screens, and 
sonic authorities claim that advantage can be 
taken of this action to promote the better forma- 
tion of the half-tone dot. Diffraction is said to 
produce the effect of larger or smaller dot images 
instead of only stronger or weaker ones, as would 
be the case if there were no action of deflected 
light. 

DIFFRACTION GRATING (Fr , FHeau de 
dtlfraction , Gcr., Dilfraktions-Gitter) 

An opaque screen containing a large number 
of fine slits, or a transparent screen having 
opaque lines engraved upon it very close together. 
A pencil of light IS formed of a wave front or a 
series of overlapping waves which may be repre- 
sented by the diagram A, m which L is the light 
source and a b the mam wave front in which 
every particle excites fresh secondary waves, as 
shown by the curve CD. Nearly all these 


secondary circles mutually interfere one with 
the other, except in the main wave front c D. 
This interference cannot be seen, but its exist- 
ence can be proved by limiting the size of the 
main wave front by an opaque screen s S, which 
stops out some of the secondary waves but not 
all, and the latter are seen as delicate fringes 
E F on each .side of the mam wave front. This 
can be experimentally proved in a very simple 
way. Take a black opaque card about 6 in. or 
8 in. square, and cut in the centre a slit about 
I in long and about ^ in. wide. Take also a piece 
of glass about 3 in. square and either smoke it 
or cover it with black varnish, and with a fine 



A. Diagram showing Principle of 
Diffraction Grating 


needle-point scratch a thin, clear line about 
^ m. long On holding the card at arm’s length 
dose to a brilhant light, and examining it through 
the scratch on the glass, hdd close to the eye, 
there will be seen a bright central image of the 
.silt, and on each .side of it faint black lines, which 
are the diffraction fringes If in front of the 
light source a violet glass is placed and then a 
deep red one, there will be obtained images, as 
shown in the diagram B, in which O is the central 
image, V the violet bands or fringes, and R the 
red ones, the violet being nearer together than 
the red. If a green glass is used the green fringes 
would fall midway between the red and violet. 

The explanation of this phenomenon is as 
follows : In diagram C let a b represent an 
opaque screen with an aperture c D, and B the 
beam of light, which, proceeding m a straight 
line, forms a bright central image at E F. Now 
diffraction, or the bending of tJic light waves 
roimd the edge of the opaque screen, will cause 
secondary waves to proceed in all directions from 
every particle of ether lying between c D. For 
the sake of clearness, let us consider only the 
waves 111 one direction, and represent these as 
straight lines c G D H Let us further assume 
that between C and T) there are eight ether 
particles acting as sources ot secondary waves. 
If we now draw C w at right angles to the path 
of the rays, it will be at once seen that the 
waves from D have further to travel than those 
from c by the distance d w Let D w be a wave- 
length, then obviously J D w is exactly half a 
wave length , drawing a perpendicular from 
i w to the ether particles we at once see that 
the wave from 4 is exactly half a wave length 
from c, and the same distance in front of that 
from D. By the same reasoning it will be found 
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that I is half a wave-length in front of 5, 2 
half a wave-length in front of 6, and so on ; 
so that every ray is in opposite phavSe with 
another ray in the slit. Now two rays in oppo- 
site phase {see “ Interference of I^ight ”) produce 
interference or darkness, so that on the screen 
G £ H F there would be a dark band. By similar 


them, the rulings acting as opacjue screens ; 
those on metal are known as reflection gratings. 
Diagram B represents practically the spectra 
which are obtained with any diffraction grating. 
They are arranged on each side of the central 
white image o. The spectra nearest o are called 
the spectra of the first order, then there is a 



B. Diagram of Diffraction Bands or Fringes 


reasoning we could find beyond this particular 
angle a bright band where the secondary waves 
would be m the same phase. 

It IS obvious that the greater the number of 
apertures in an opaque screen the greater the 
number of secondary waves formed, and there- 
fore the greater the chance of interference. 
Further than that, the narrower the slit the 
greater must be the obliquity or the angular 
distance from the central image, for the greater 
obliquity will be required to produce the neces 
sary difference between the paths of the rays 
from a narrower slit ; that is to say, the more 
slits there are in a unit length the greater the 
obliquity. Now we have already seen that the 
violet bands are closer together than the red, 
and that the green would he in between, so that 
if we lUimimate a scries of slits by hetereogeneous 
white light the waves wall be sifted out into 
their respective positions, and we obtain a 
spectrum m which the rays are arranged accord- 
ing to their wave length. 

Fraunhofer was the first to utilise the pheno- 
menon of diffraction, and he made his gratings 
of silver wire wound round two fine threaded 
screws placed some distance apart. The next 



C. Diagram showing Cause of Diffraction 
Bands 

forward step was the ruling of a series of fine 
lines with a diamond on glass, and later still 
the glass was silvered. Then Rutherford, of 
New York, ruled the lines on plane speculum 
metal, and later on spherical mirrors of speculum 
metal. Diffraction gratings on glass are called 
transmission gratings, as the light passes through 


dark space filled by the invisible infra red and 
the invisible ultra violet ; then w^e have the 
spectra of the second order overlapped even in 
the visible spectrum by the violet of the third 
order Then follow the fourth and other order 
spectra, the number being dependent on the 
brilliancy of the light and the character of the 
grating. 

A moment’s coUvSideration will prove that the 
spectra formed by a diffraction grating cannot 
be as brilliant as a prismatic spectrum, for 
although there is .some loss of light with the 
latter, through the reflection from the front 
surface of the prism and by absorption in the 
glass Itself, yet in the case of the diffraction 
grating not only does the bulk of the light pro- 
ceed to the central image, which is useless, but 
the rest is split up into the various spectra on 
each side Sometimes, too, in consequence of 
some peculiarity m the ruling, one or other of 
the spectra may be much more brilliant than 
the others. 

A grating spectroscope or spectrograph is, 
however, much to be preferred to a prismatic, 
as the rays are arranged exactly according to 
their wave-length, whilst with the prismatic 
spectrum the violet and blue are spread out at 
the expense of the red and orange, which are 
cramped together {See aho “ Spectrum,” “ Dif- 
fraction Grating Replicas,” etc.) 

DIFFRACTION GRATING REPLICAS (Fr., 

Replicas des rSseaux de diffraction : Ger., 

Diffraktions-Gitter-Ahklatsche) 

Original gratings, whether on glass or metal, 
are extremely expensive, and numerous attempts 
have been made by Rayleigh, Abney, and others 
to reproduce these by photographic means, but 
the most successful way is that of taking casta 
in celluloid. Thorpe, Ives, and Wallace produce 
these, and the latter has given full working 
instructions, of which the following is an 
abstract : — 

Pyroxyline . . i8| grs. 3-9 g. 

Pure amyl acetate . i oz. 100 ccs. 

Add the pyroxyline in small quantities to the 
amyl acetate, shake well till dissolved, and allow 
to stand for twenty-four hours. At the end of 
that time the resultant collodion should be 
poured from a height of at least 3 ft. or 4 ft. 
m a very thin stream into a large txay filled 
with water, the latter being constantly stirred 
with a glass rod. In about twenty-four hours 
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the whole of the pyroxylme is precipitated in 
the form of white or light grey flocculent masses, 
which should be collected and dried. The pur- 
pose of this precipitation is probably to purify 
the pyroxyline, as any collodion poured into 
water gives up what Bder has called pyroxyline 
gum " The particular pyroxyline recommended 
l)y Wallace is not obtainable in England, 
but Hopkins and Williams's high temperature 
pyroxylme gives excellent results, as does also 
Mawson and Swan’s collodion when precipitated 
m tins way. It is not necessary to use amyl 
acetate beiore the precipitation, the ordinary 
solvent of equal parts of alcohol and ether 
proving quite satisfactory, and the precipitation 
is instantaneous. When thoroughly dry the 
precipitated pyroxyline is again dissolved in the 
above proportions, and the collodion carefully 
filtered through paper. This, which is trouble- 
some unless pressure is used, may be avoided 
by allowing the collodion to stand three or 
four daVvS, when the whole of the impurities 
settle to the bottom of the bottle. 

The grating should be carefully levelled in a 
drying cupboard, and this is absolutely essential 
to prevent the occurrence of dust : next, it is 
carefully dusted with a soft camel-hair brush, 
and the solution flowed over the surface. The 
exact quantity is a matter of experiment, too 
tlun a film being difficult to handle whilst too 
thick a film gives a matt surface. About 1*5 ccs 
is the right quantity to use for a 2-in grating. 
The best method of applying the solution is 
with a fine pipette, which will hold just the 
necessarv quantity. This enables one to distn- 
bute the solution over the surface without 
touching the grating itself, and the solution can 
be easily led to any part, or an air bubble brought 
to the edge and broken 

The coated grating should be left in the cup- 
board for at least twelve hours, and longer is 
preferable, even for three or four days , the 
longer it is left the easier it is to handle. To 
strip the cast, the grating should be placed m a 
dish of distilled water, when the edges will soon 
begin to show shadow bauds. As soon as these 
are observed the grating should be taken from 
the dish, and any adherent water removed 
with a soft rag. Slight pressure with the thumb 
nail along one edge will cause the cast to spring 
from the metal, and it should then be grasped by 
a pair of wide- jawed forceps, as used in micro- 
scopy, and pulled off with a firm but even 
motion in a direction parallel to the lines of the 
ruling. The edges of the cast should be trimmed 
off, and it should then be lowered on to a piece 
of carefully cleaned £uid polished plate glass, 
which should be immersed in distilled water 
and hfted out with a small pool of water on its 
surface. One edge of the cast should be lowered 
on to the glass first, and then the rest gradually 
lowered so that it pushes the water in front 
of it without the occurrence of air bubbles. As 
soon as it is in position one edge should be clipped 
by a strong metal clip, and a piece of soft velvet 
rubber passed across it in the direction of the 
rulings , when contact is obtained everywhere 
the edges should be cemented down with some 
of the collodion as used for the cast. This can 
be appUed with a very fine camel-hair brush. 
The cast may be cemented face up or face down, 


with the latter there is less chance of the 
rulings being damaged. When the cast has 
been cemented it may be dned by heat, gentle 
at first, but gradually increased to 167° F. 
(75® C.). The chief cause of failure is dust 
particles between the glass and the replica. If 
the rephea is mounted face down, another piece 
of glass may be cemented to the back. 

There is some contraction of the cast in drying, 
but this IS small. Wallace found that with a 
grating of 28*867 mm. width and 16,397 lines 
the shrinkage was 0*176 mm. on the entire width, 
or about six lines more to every one thousand. 
The shrinkage can, of course, be easily deter- 
mined by accurate measurement of the original 
grating and the cast ; thus, m the case referred 
to above, the origmal width = 28*867 mm,, 
width of replica = 28*691 mm. ; therefore with 
a total of 16,397 lines in the origmal, 568 lines 
= I mm. On the rephea obviously 16,397 -r 
28*691 = 572 per mm. This shrmkage simply 
causes greater dispersion of the spectrum. 

When examined in a quartz spectrograph these 
repheas were found to transmit up to A. 2,613 
in the ultra-violet, but obviously their glass 
support absorbs up to about A 3 > 4 ^^* Frof. 
R. W. Wood has suggested the use of thin 
mica sheets, and naturally quartz could be used 
for the support. This process of taking casts from 
a grating in no way damages it, it being, in fact, 
an excellent method of cleaning a grating. 

DIFFUSED LIGHT (Fr., Lumi^re di^us 6 e ; 
Ger., Zerstreutes Ltcht) 

Light that is spread and softened by the 
interposition of any translucent medium, such 
as clouds, a misty atmosphere, a muslm screen, 
ground glass, opal, etc. , the opposite to direct 
light, coming unobstructed from the source of 
illumination. Printing m diffUvSed light means 
printing in daylight other than direct sunshine. 

Diffused light in the camera, tending to cause 
fog, IS light that IS reflected or scattered by the 
sides of the camera, etc. 

DIFFUSING SCREEN (Fr., &cran de diffu- 
sion ; Gcr., V crbreitungschirm) 

Synonyms, diffusion screen, diffuser. Any 
translucent matenal or fabric used to spread and 
soften light. Thus, a frame covered with tracing 
cloth, white muslin, or thm calico is employed m 
the studio to obtain a soft, round lighting. A 
circular diffusing screen is advisable m conjunc- 
tion with the electnc light for portraiture, as 
illustrated under the heading “ Arc Lamp." A 
sheet of ground glass or opal is often used in 
enlarging by artificial light without a condenser, 
to distribute the illumination equally over the 
whole of the negative. The same method is 
frequently adopted in daylight enlarging, though 
an inclined white reflector is perhaps more usual. 
White tissue paper is sometimes pasted over the 
pnnting frame when a thm negative is reijuired 
to print slowly. A piece of ground glass m the 
dark-room lamp, behind the ruby or orange glass, 
gives a more even and better distributed light. 

DIFFUSION OF FOCUS 

The soft effect obtained by throwing the 
image very slightly out of focus on the screen 
just before exposure, this producing “ fuzziness." 
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DIHYDRIC PHENOLS 

iJenvatives of phenol or carbolic acid which 
contain another hydroxyl group, thus phenol 
or hydroxy-benzene is OH, the dihydric 

henol CeH* (OH), Catechol, resorcinol, and 
ydroquinone belong to this group, the last- 
named being of much photographic interest. 

DILUTE DEVELOPMENT 

A method m whidi very dilute developers are 
used, such as in stand development {which see 
under the heading “ Development, Stand ”). 

DIMINISHING GLASS 

A double concave lens mounted 111 a holder 
and used for examining drawings or photographs 
which have to be reduced by photographic pro- 
cesses, By its use it is possible to judge some- 
what the efft'ct of reduction. 

DINITRO-NAPHTHOL 

CioHgCNO,), OH. The sodium salt is known 
as Martins yellow, which is soiiietinics used for 
yellow filters The sulphonic potassium salt is 
known as naphthol yellow. 

DIOGEN (Fr. and Ger., Diogen) 

Solubilities, soluble m cold water, insoluble 
m alcohol and ether The acid sodium salt ot 
oj amido-, naphthol-, /S, ^3 disulphonic acid, m- 
troduccfl in 1 897 as a developer. It freely dissolves 
in alkaline sulphite and carbonate solutions, 
giving a yellowish coloured developer, which is 
readily amenable to the influence of a bromide. 

DIOPTICHROME PROCESS {See “Dufay 
Dioptichrorae Process”) 

DIOPTRICS 

The department of optics referring to the laws 
governing rays of light passing through trans- 
parent media, as air, water, gla.ss, crystal, etc. 

DIPHENAL (Fr. and Gcr , Diphcnal) 

CeHgOHNII, C5PI4NII,. Molecular weight, 
200 Solubilities, almost insoluble in cold water, 
very soluble m hot water, soluble in alcohol and 
glacial acetic acid It must be kept in a well- 
stoppered bottle. It is a Inghly concentrated 
solution of the pheiiolate of di ami do-oxy diphenyl 
in caustic alkaline solution, and w’as introduced 
in 1897 as a developer. 

DIPPER (Fr , Crochet, Ger., Kuvrttcnhakcny 
Silberhaken^ Platienhcber) 

A kind of holder employed in the ^^et collo- 
dion process, to immerse the plate in the silver 
bath. It may be of glass, porcelain, ebonite, 
or silver wir^' and is funiislied with hooks or 



A. Fluted Glass Dipper 


prc»jecLions at the bottom to hold the plate. 
Those ol fluted glass A, though somewhat liable 
to breakage, arc perhaps the cleanliest. 

Jn pivccss work, where the dipper is important 
for the wet-plate process commonly worked, 
various forms hav^e been adopted. The usual 


styles are the fluted glass A and ebonite B. The 
forked dipper C is an American idea, the object 
being to support large plates more firmly than 
do the usual narrow dippers. Another kind of 
dipper is made of hickory wood ; by pressing 
the handle parts together the forks move apart 
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B, Ebonite Dipper 


C. Forked Dipper 

and allow the plate to be inserted. On releasing 
the prcsvsurc the forks press the plate between 
them, so that there is no chance of dropping 
It A coat of shellac varnish makes the wood 
waterproof. A similar arrangement can be 
used as a developing holder. Silver wire or 
.silver plate can be bent to the shape of a dipper 
but becomes expensive in large sues. 

DIPPING BATH {Vt , Cuvette v^fticale d bmu 
d' ardent , Ger , Kuvrtte) 

The upright vessel of ebonite, glass, etc , for 
contaming the silver bath in the wet-plate pro 
cess. ThOvSe made of white gbiss are preferable 

DIPPING-BATH DEVELOPMENT 

An early form of what is knowm as stand 
development. It was advocated m 1802 by a 
German, Dr A. Meydenbauer, who described it 
under the name of “ vStandentwuckelung ” Its 
principle is found in the prolonged action of a 
very diluted developer contained 111 a (iipping- 
batli. The early name “ dippmg-bath dtwalop- 
ment ” has been .superseded by ” stand develop- 
ment”, for full particulars, see “Developing 
Tank ” and “ Development, Stand ” 

DIRECT FINDER, OR DIRECT-VISION 
FINDER (Fr., Vtseur direct ; C^er., 
Lhrektsucher) 

A finder m w^hich the view or object to be 
photographed is inspected direct, the camera 



A. FuU-sized Direci- vision Finder with 
Wire Frame 

being held up to the level of the eye The lull- 
sized direct- vision finder A consists of a rectangu- 
lar wire frame c the size of the plate U3ed, aud 
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having a small opening or sight b fixed at a 
distance from it equal to the focal length of the 
lens with which the camera is fitted If the 
sight is at the correct height, the eye placed 
against it will see through the frame the exact 
view included on the plate. The frame and 
sight are cither detachable or made to fold 
down when not m use. When the camera is 
not of fixed focus, the frame should be attached 



B. Direct Vision Finder with Lens 

above the lens, so that it may move with it, 
to suit different extensions and to agree with any 
rise or fall given to the front Another form of 
(iTcct finder B consists of a concave lens, the 

s. des of which are trimmed to a rectangular 
shape, with a small sight to indicate the di.s- 

t. ince at which it must be inspected. This 
gives a small but brilliant image Cross lines 
arc usually marked on the lens to assist in hold- 
ing the camera level. 

DIRECT POSITIVES {See “ Positives, Direct.”) 

DIRECTOSCOPE 

A stereoscope for the direct observation of 
colour (screen-plate) transparencies without 
reversal , invented and patented by M G. 
B almi tgcre in 1 9 1 1 . 

DISGUISING THE CAMERA (Fr , Dii^uisement 
de la chambtc ; Ger , Camera verstellen) 

In detective work it is frequently necessary 
to conceal the presence of the camera. This 
may sometimes be done by causing it to resem- 
ble some other article, such as a brown-paper 
parcel, a bundle of books, a brief bag, an opera 
glass, etc. A box-form magazine camera is 
easily made to look like a parcel by wrapping 
it somewhat carelessly in brown paper and tying 
with string, to which a luggage label may be 
attached. Holes should be torn for the lens 
and finder, leaving, however, a flap of paper 
hanging loosely over them to hide them until 
actually wanted. Many special forms of cam- 
eras have been made for purposes of dnsguise, 
such as one to work behind the waistcoat of 
the operator, the small lens protruding through 
a buttonhole ; an apparatus for concealment in 
the hat ; another resembling a lady's reticule, 
and vso on. 

Sometimes, in natural history photography, it 
is required to prevent animals, birds, etc., from 
knowing of the camera’s proximity, and there 
are many ways in which this may be done. It 
may, for instance be hidden by an arrangement 
of boughs and twigs, or a moss-covered heap ot 
.stones, and possibly operated from a distance 
by a pneumatic or electric release. The precise 
method chosen depends on the nature of the 
.surroundings. Considerable patience is called 
for, and it is not unu.sual for the operator as 
well as the camera to be completely concealed. 


DISHES (Fr., Cuvettes, Cuves ; Ger , Schalen, 
Tassen) 

Dishes are described under the heading 
“ Baths.” {See aho ” Cleamng Dishes.”) 

DISINFECTANT 

Any substance which kills bacteria and 
microbes, such as carbolic acid, formaline, corro- 
sive sublimate, etc. Rapid oxidisers, such as 
potassium permanganate, also act as disinfectants. 

DISPERSION (Pr., Dispersion ; Ger., Zer- 
sUeuung) 

The breaking up of white light into the 
various colours forming the spectrum, as seen 
when a prism is interposed in the path of a 
beam of light proceeding from a narrow opening 
or slit. Sir I.saac Newton was the fir.st, m 1666, 
to show that rays of various colours have differ- 
ent refrangibility. The shorter the wave-length 
of the light the greater is found to be its refraiigi- 
bility ; thu.s red rays, which have the longest 
wave-length, are less refracted than the violet 
rays, which have the shortest wave-length. 
The same law applies to the non-visible infra- 
red and ultra-violet rays, at opposite ends of 
the visible spectrum. There are, however, a 
few cases in whu'h the law is departed from. 
If, for instance, fuchsine is prepared in the form 
of very thin pri.sms, it produces a spectrum m 
which the red and yellow rays are more refracted 
than the blue and violet. This phenomenon is 
known as anomalous dispersion. 

Newton predicted that dispersion could not 
be eliminated without at the same time losing 
the property of refraction This is now known 
to be erroneous, since different kinds of glass 
may give practically the same amount of dis- 
persion, yet have varying refractive properties. 
It is thus possible, by combining lenses made of 
dissimilar kinds of glass, practic^ly to neutralise 
the effects of dispersion, a lens in which this 
IS done being known as achromatic. {See 
also “Lens.”) 

DISSOLVING CHEMICALS 

There is a right and a wrong way of dissolving 
and mixing most chemicals, and m some cases 
the mctliod of di.s.s()lving affects the working 
powers of the .solution The slowest and poSvSi- 
bly the worst way of dis.solvmg a chemical is to 
place it in a bottle of liquid and let it stand. 
The quickest way is to have the salt, paiticularly 
soda, near the surface of the water and suspended 
therein in a canvas bag. However, for most 
solutions, the simple addition of chemicals, when 
not in large quantities, and frequent shakings 
will be sufficient. Chemicals usually dissolve 
more quickly in hot water than in cold, though 
there are some notable exceptions to this rule. 
{See “Solubilities”) 

The order in which chemicals are dissolved 
or mixed has its influence on the working and 
keeping qualities of the solution. As a general 
rule, ingredients are added m the order given m 
the formulae, othenvise special mstructions arc 
given. I'he following general hints should be 
noted : — Metol should be dissolved in the water 
before any other chemicals are added. Hydro* 
qumone should always be dissolved after sodium 
sulphite. When pyrogallic acid is used, the 
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reservative — acid, metabisulphite, etc. — should 
e dissolved in the water before the pyro. When 
gold toning baths are made, the gold should 
always be added last, dissolved in water. Sul- 
phuric acid should always be added gradually to 
the water and not water to the acid, otherwise 
combination takes place so energetically as almost 
to resemble an explosion, and some of the acid 
may be driven in the face or over the clothes. 
The list of solubilities presented in the table 
that is given under the heading “Solubilities’* 
will assist in deciding whether much advantage 
will be gained by using hot or cold water. 
In some cases the temperature of the water 
IS not of much importance. Developers such 
as pyro, metol, adurol, etc., are best dissolved 
in water that has been well boiled m order 
to get rid of the air, and then allowed to cool 
slowly. 

DISSOLVING-VIEWS 

These are obtained by the use of two lanterns, 
one above the other, or placed side by side. The 
discs of light projected by the two lanterns must 
coincide. Whilst a picture is being shown in 
the first lantern, the illuminant is quite low in 
the second one. A slide is placed 111 the second 
lantern, and then the light of the first one is 
gradually lowered whilst that of the second one 
is gradually turned up ; the first picture dis- 
solves away during the blending of the lights, 
and at the same time the second picture makes 
its appearance on the screen, taking the place 
of the first. To faalitatc the operation (especi- 
ally when hme-hght is in use) the rubber tubing 
from the two jets is connected to a duplex gas- 
cock having four ways or channels, through 
which the gases may be made to pass. Thus, 
the oxygen and hydrogen of one illuminant is 
partially diverted or reduced, whilst the tap 
allows a full supply to pass to the other jet. 

Dissolving effects are sometimes produced 
with bi-unial lanterns wnth their objectives 
furnished wnth iris-diaphragms opened and 
dosed alternately. This method is very effec- 
tive, and saves having to interfere with the 
adjustment of the illummants. 

Dissolving effects of a kind may be produced 
by means of a single lantern. The special 
carriers for obtaining such effects are divided 
into two classes. In one, a translucent screen 
gradually obscures the hght, and just at the 
moment when the obscurity is complete, the 
slide is quickly changed by means of a carrier 
of the “ to and fro “ type. In another class, a 
second slide is pushed into a carrier which already 
holds a shde that is being shown ; the second 
slide passes in front of the first, the latter is 
withdrawn, and then, by means of a spring, 
the out-of-focus shde is quickly pushed back 
into the place previously occupied by tlie first 
slide. This form of carrier was invented by 
R. R. Beard, and still enjoys popularity 

Dissolving effects in kinematograph pictures 
may be produced in two ways. If it is desired 
to make provision for such effects at the time of 
taking the original negative film, it is accom- 
plished as follows : An iris-diaphragm, capable 
of completely closing at the centre, is fitted to 
the camera lens, and a short length of film is 
jun through at the commencement whilst the 


iris is completely closed. Proceeding to wind 
through the film, the iris is gradually dilated 
and finally brought to its full aperture. The 
effect upon the sensitive emulsion is that the 
image of the object to be photographed fails to 
impress itself at first, and as the aperture enlarges 
in the iris, the film is more and more impressed, 
till at full aperture a full exposure is secured. 
The negative is then developed in the usual w ay. 
Such a negative will yield a positive in which 
the image gradually grows in strength, and as, 
at the commencement, no image will be seen, 
on projection the subject upon the screen will 
appear to develop out of thin air. If the image 
is intended to dissolve away and tlius give 
place to a different subject, the ins on the 
camera is closed gradually whilst continuing to 
wind the film. Thus, a reverse effect will result 
when the negative is printed. Any .subject may 
be treated in a similar way at the printing stage 
by regulating the illuminant used whilst print- 
ing. Thus, at the commencement, the light is 
kept very low, and as the films pass through the 
printer the illuminant is gradually turned full 
on till sufficient light is produced to secure 
normal exposure. Yet another method is to 
keep the illuminant at a uniform brilliancy and 
to regulate the exposure by modifying the 
speed at which the films are wound through the 
apparatus. 

To make one kinematograph subject dissolve 
gradually into another, double printing is 
resorted to. At that point w^here the first print 
commences to weaken, through reduced expo 
sure, a second negative (of the second subject 1 
is placed in contact and gradually printed uj), 
till it reaches full vigour. Hence, instead of om 
subject dis.solving away entirely before a secoml 
begins to make its appearance, the image of the 
.second subject will make its appearance, weak at 
first, but gradually growing in strength and 
finally becoming of full vigour, and this whilst 
the preceding image melts away. 

DISTANCE 

That part of a picture farthest from the 
spectator, and generally quite subordinate to 
the rest of the view, to which, however, it must 
stand in proper relation. Occasionally it forms 
the motif of the subject. When a bluish dis- 
tance is desired stronger than it would appear 111 
the ordinary way, an orthochromatic plate with 
a aeep yellow colour filter will be of great assist- 
ance. In telephotographic work it is often 
difficult, and sometimes impossible, to render 
distant objects clearly even by such means, on 
account of the interposition of large volumes 
of air of varying density. 

DISTANCE METER, OR TELEMETER (Fr , 

TSUmHre ; Ger., Entfernungsmesset ^ Dts- 

tanzmesser) 

An instrument for estimating the distance 
of an object from the camera, so that it may be 
accurately focused by means of the focusing 
scale, without having to inspect the image on 
the screen. In one form A the distance is 
indicated on a scale by a small pendulum in the 
shape of a pointer. The apphance is held up 
to the eye, so that the latter looks along the 
sights towards the base of the object to be 
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photographed. The index then shows the angle 
made by the line of sight with a perpendicular 
drawn to the observer’s feet, which angle varies 
with the distance of the object. By pressing 
sbghtlv with the forefinger on the top of the 
pendulum it is prevented from moving when the 
telemeter is lowered for examination. Another 


wards from the comers when the diaphragm is 
used in front of the lens, and inwards when 
the diaphragm is placed behind the lens, {See 
“ Curvilmear Distortion.”) Distortion by con- 
vergence of straight lines is treated under the 
heading “ Swing Back.” Violent perspective, 
which IS sometimes wrongly called distortion, is 


of distance meter consists of a small tele- 
e which indicates the distances on which 
focused In the pattern illustrated at B, 


A and B. Two Forms 
of Distance Meter 





quite distinct from it. If a photograph taken 
with a rectilinear lens, however wide its angle 
may be, is tested by the inflexible rules of 
plane perspective, it will be found to be correct, 
no matter how ridiculous it may appear owing to 
the choice of too near a standpoint. 

DIVERGENT RAYS 

Practically all the light w'hich the eye sees 
or which enters a lens is composed 
■“V | — of divergent rays Every point in 
u] uYM an object emits rays which diverge 
• in all directions from which it is 

visible, and the lens of the eye or 
of the camera causes them to con- 


the instrument has first to be fully extended 
and the eyepiece focused correctly on the gram 
of the ground glass inside the telescope. The 
eyepiece tube is then scratched with a knife, 
so that the observer may always in the future 
be able to secure the focus suited to his particular 
vision This having been adjusted, the object 
glass is revolved until the object to be photo- 
graphed is seen sharply on the ground glass 
The arrow will then point to the ('orrect distance 
of the object on the engraved stale. 

DISTANCE SCALE {See ‘‘Focusing vScale ”) 

DISTILLED WATER (Fr , Eau disHlUe ; Ger., 


verge and form an image When an object is 
extremely remote the degree of divergence is 
very small, and such rays are termed parallel. 

DIVERGING LENS 

A concave lens, or one which is not capable 
of producing an actual image. It is often called 
a ‘‘ negative ” lens. The magnifying element 
of a telephoto lens belongs to this class. 

DIVERSITY 

In pictorial composition, the introduction of 
many varied objects each claiming more or less 
attention. Unless kept strictly within bounds 
it results in confusion. 


DesHlliertes W asset) 

Pure water, obtained by vaporisation in a 
still and subsequent condensation of the vapour. 

Distilled water is advised for many chemicals, 
and as it may be obtained so very cheaply from 
a chem.st, it should be used when recommended, 
and most certainly for such chemicals as gold 
chloride, silver nitrate, and uranium nitrate, 
which are both expensive and prone to decom- 
pose in water containing impurities. Whether 
distilled water should be used for all developers, 
toners, etc., depends upon the character of the 
ordinary w’'ater available W^ith many of the 
common chemicals used in photography — all 
sodiums, potassiunivS, etc — tap or other water 
good enough to drink will serve quite well 

In process work, distilled w'ater is used in 
large quantities for making up tlie silver bath. 
The use of tap water is possible, but it occasions 
some amount of trouble. 

DISTORTION (Fr , Distnrsion , Ger., Verdre- 
hung) 

It is a common error to attribute every un- 
pleasing edect in the ‘‘ drawing ” of a photo- 
graph to distortion, but, as a matter of fact, true 
distortion is very limited in photography. The 
most common and the most serious form is 
known as curvilinear distortion, and is con- 
fined to single lenses and to certain forms of 
compound ones. In the case of the single lens 
this distortion is shown by a bending of the 
lines which becomes more pronounced towards 
the edges of the field, the bending being out- 


DIVIDING BACK {Sec “ Repeating Back.”) 

DODGING NEGATIVES AND PRINTS {See 
” Control in Printing ”) 

DOLLAND'S PROCESS 

A method of toning and intensifying platino- 
type prints, worked out by A. W. Dolland. Its 
advantages are that it strengthens a weak 
platinum print, and at the same time changes 
it to a pure black or blue-black colour. The 
weak black picture to be strengthened and 
toned — the more recently made the better, as 
prints more than about ten weeks old are diffi- 
cult to treat — is soaked in warm water and then 
laid face upwards on a sheet of warm glass. All 
superfluous water is blotted off, and a thin 
covering of glycerine is gently spread over the 
surface by means of the finger-tip or a broad 
camel-hair brush. A strong solution of gold 
chloride (is grs. to 7^ drnis. of water) is then 
made up, and a few drops of it brushed over the 
glycerme- covered print as evenly as possible. 
The prmt soon begins to gam strength, and at 
the same time the colour of the prmt gradually 
changes to a warm black, then cold black, and 
finally blue-black. As soon as the desired effect 
IS attained the prmt is well washed in water 
in order to remove the gold and glycerine, care 
being taken during the treatment with gold 
that the high lights remain unaffected. After 
washing, and in order to ensure the reduction 
and ehmination of any gold compounds which 
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are liable to be formed with the sizing of the 
paper, the toned print should be sponged back 
and front with any clean- working alkaline 
developer, the formula specially recommended 
by Dolland being : 


A. Metol, . . TOO grs. 

Sodium sulphite . 2 ,, 

Water to . . 20 oz 

B. Potass, carbonate 240 grs 

Water to . . 20 oz. 


10 g. 
100 ,, 
1,000 CCS. 

24 g- 


1,000 CCS. 


Use equal parts of A and B, and finally wash 
for about a quarter of an hour. All the above 
operations arc best carried out in the strongest 
daylight possible. 


DONISTHORPE PROCESS 

A printing method, invented by Donisthorpe, 
in 1908, a modification of the old hydrotype 
process A negative is taken in the ordinary 
way and after developing, fixing, and washing 
is immersed m a mixture of vanadium chloride, 
potassium femcyanide, ferric chloride, and 
oxalate The silver image is probably converted 
into chloride and femcyanide and dissolves, 
whilst vanadous salts are precipitated in situ 
which harden the gelatine After washing, the 
negative is immersed m aniline dye solutions 
which are absorbed by the hardened gelatine, 
and not by any unchanged gelatine , the dye 
is finally removed by absorption by a film of 
damp gelatine, thus obtaining a print After 
one pnnt has been made, the negative is aga’^' 
dyed for a few mmutes, rinsed, and another 
impression is taken 

DOPPLER^S PRINCIPLE 

A principle discovered by Doppler, by means 
of which it IS pos.sible to tell with considerable 
accuracy the rate of travel of a star to or from 
the earth. It being assumed that a star at a 
fixed distance emits light waves of a given 
length at a uniform rate, it is obvious that the 
number of ether waves striking the observer’s 
eye will be constant in a given time. If, on the 
other hand, the star be travelling away, fewer 
waves will meet the observer’s eye m a given 
time, as the waves have further to travel. The 
converse naturally holds good with a light 
source travelling towards the observer. Now, 
if fewer waves strike the eye in a given time, the 
wave-length must be increased, whereas if more 
waves strike the eye the wave-length is decreased. 
In the first case the monochromatic light would 
incline towards the red, and in the latter case 
more towards the violet end of the spectrum. 
'Phe displacement is naturally dependent on 
the velocity of movement of the light source, 
and this is usually measured for the F or h /3 line, 
and taking the velocity of light as 299,860 kilo- 
metres per second, it is obvious that about 
61 kilometres per second would result in an 
increase or decrease of i Angstrom unit in the 
wave-length of this line. 


DOT FORMATION 

An expression used in relation to the half- 
tone process when describing the dot effect 
produced by photographing through the ruled 
screen. The ideal dot formation is such that 
in the deepest shadows of the negative (the 


most transparent parts) the dots are reduced 
to mere pm points, and as the tones deepen 
towards the highest lights (the darkest parts of 
the negative), the dots grow in size until they 
join together and leave small transparent open* 



Gradation Showing Ideal Dot Formation 

mgs between. Aliove is shown a diagrammatic 
representation ot the ideiU dot formation. 

DOUBLE CONCAVE {St 'c “ BicoiK .ive.") 

DOUBLE CONVEX [See “ Biconvex. ) 

DOUBLE DARK-SLIDE “Dark-slidc.”) 

DOUBLE EXPOSURES 

Two exposures may be made on one plate — 
each one filling half the plate — by having a shield 
of metal or tlim wood fitted to the camera back 
close to the dark slide. The shield covers half 
of the plate while the other half is exposed , 
then the position of the shield is changed so that 
for the next exposure it covers the exposed 
half while the second half is exposed The 
shutter of the slide may be drawn right out for 
each exposure ; the shield forms a perfect pro- 
tection for the part covered By means of such 
a fitting a half-plate may be used for two quarter- 
plate exposures. 

A few years ago this method of making two 
exposures on one plate was very frequently used 
by amateur photographers for producing a type 
of portrait that could not be attained by any 
other method excepting combination printing 
{See “ Doubles ”) Another form of doiilile 
exposure is that which is frequently utilised for 
obtaimng “ spirit ” or “ gho.st ’’ photographs. 
A plate is exposed in the usual manner on the 
subject m which it is intended that the “ ghost ” 
should appear The lens is capped while the 
figure that is to form the ghost is introduced. 
Theu a short supplementary exposure is made, 
care being taken to avoid moving any part 
of the .subject between the two exposures. A 
transparent shadowy image of the added figure 
will appear, solid objects m the picture being 
visible through it 

An annoying form of double exposure is that 
obtained by exposing the same plate twice, by 
accident. The best method of avoiding this is 
to make it a rule to change the plate immediately 
after exposure when using a magazine hand 
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csamera, and to expose all plates in rotation 
according to the number on the dark-slides 
when these are employed. 

DOUBLE EXTENSION (Fr., Double tirage; 

Ger., Doppel Ausdehnung) 

A camera is said to be of double extension 
when its construction allows the racking-out 
of the bellows to about twice the focal length 
of the lens that is fitted. The usual arrange- 
ment consists of an “ extension frame sliding 
in grooved rails on the baseboard, and worked 
by a rack and pinion. When two extension 
frames are provided, allowing the bellows to 
be racked out to about three times the focal 
length of the lens, the camera is said to be of 
triple extension. The advantages of a long 
extension are that near objects may be success- 
fully photographed, copying done fuU size or even 
larger, and telephotographic work undertaken. 

DOUBLE IMAGES 

A double image on a negative is the result 
of one of two causes. Fither the camera has 
moved during the exposure, or else the subject 
has moved. If the latter, any moving part of 
the subject will show a double outline, while the 
remainder of the subject will be sharp. If the 
whole of the image is doubled, it indicates 
movement of the camera, laterally or vertically, 
according to which outlines show the movement. 

A double image in a print, if the negative is 
sharp, indicates that the paper has moved during 
printing, due to want of care in examining. 

DOUBLE PRINTING {See “Combination 

Printing.") 

DOUBLE REFRACTION 

When a ray of light passes through certain 
materials it is not only refracted but divided 
into two parts, one of which, called the ordinary 
ray, obeys the ordinary laws of refraction, while 
the other, or extraordinary ray, does not. The 
most usual method of exhibiting this phenomenon 
is to place a cross or other figure behind a slab 
of Iceland spar, when it is seen to be duplicated. 
The polarisation of light depends upon double 
refraction. {See “ Polariscope.") 

DOUBLE TONES 

In silver printing these are frequently a source 
of trouble. Owing to the lighter portions of the 
subject toning more rapidly than the darker 
ones, the light parts will be quite cold in tone, 
a blue-grey, while the shadows may still remain 
a brick red ; for, as a general riile, when the 
light parts begin toning at a more rapid rate 
than the shadows, they continue in the same way 
throughout the operation, the shadows taking 
comparatively little gold. This defect most 
frequently arises from one of two causes. Fither 
the toning bath is too weak, or there is too small 
a quantity of gold for the prints in hand. The 
combined toning and fixing bath does not give 
double tones. 

DOUBLE TONING 

This is a method frequently adopted in silver 
printing for obtaining tones that cannot be 
secured by a single bath. Almost any chloride 

X8 


emulsion printing-out paper will give fine black 
or brown-black tones by first toning with gold 
and then with platinum. A simple and satis- 
factory method of working is to use a self-toning 
paper. The prints should be washed, toned with 
platmum, and then fixed, preferably in a fixing 
solution that has been rendered slightly alkahne 
with ammonia. A good toning formula is : — 

Potas.sium chloroplatinite 3 grs. . *3 g. 

Sodium chloride , 30 • 3 ,, 

Citric acid . . 3^ >. • 3 ,» 

Water to . . 20 oz. 1,000 ccs. 

An entirely different double toning is that of 
toning bromides and lantern slides to two dis 
tinct colonrs. [See “ Lantern Slides, Two-colour 
Toning of.") 

DOUBLE TRANSFER 

A term used in the carbon process to describe 
the method of working when the reversed print 
given by the ordinary single transfer method 
is inadmissible. The print is transferred first 
to a temporary support on which it is held dur- 
ing development. {See “ Temporary Support") 
After drying it is transferred to a paper which is 
to be Its final support, and it is the necessity for 
this second transfer that gives it the title of 
double transfer. {See also “ Carbon Process.") 

DOUBLES 

A popular form of freak photograph, showing 
two pictures of the same person on one plate, 
as, for example, a man playing cards with himself, 
etc. This kind of picture was at one time (1880) 
somewhat popular among professional photo- 
graphers, but the work is now almost exclu- 
sively confined to amateurs. Bach half of the 
plate IS exposed separately, thus allowing the 
figure to be taken twice on the one plate. Many 
methods of making such exposures have been 
advocated and a few accessories placed on the 
market, but excellent doubles may be made 
with the simplest of fittings. 



ABC 
Cardboard Cap to Lens, Used in Producing 
Doubles 


For the partial lens cap method a lens cap is 
made of blackened cardboard, as A, the ring c 
being made to fit easily the front of the lens, 
and then covered on one side with blackened 
cardboard b from which a segment is cut off as 
shown at a ; exactly how much to be cut away 
should be found by trial. Having cut away a 
very small portion, the partial cap is placed on 
the lens and the picture examined on the 
ground glass. The cutting away must be con- 
tinued until one half of the picture is dark and 
the other half lighted. The dividing line as 
seen on the screen will not be cleanly cut, but 
will have a diffused or vignetted effect. About 
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the proportion shown on the right-hand side 
wiU have to be cut away, certainly not one half 
of the card, as might be supposed. During the 
cutting, the cap is revolved on the lens mount 
so that both halves of the view can be seen, and 



when one half vignettes or merges into the other 
a trial plate may be exposed It requires accu- 
rate cutting to allow of one exposure merging 
into the other, and to prevent the join between 
the two separate exposures being distinguished. 
If, for example, a thin under-exposed band 
.shows down the centre of the plate the covering 
part B IS too large, and not enough has been cut 
away ; if, on the other hand, there is a dense 
over-exposed strip, the aperture A is too large, 
thus causing the centre to receive a double 
exposure. To use the cap, it is placed on the 
front of the lens with the opemng on the right- 
hand side, as in B, and the sitter is then 
posed and focused on the half (left hand) of the 
screen on which the picture is seen, exposure 
shutter set, dark-slidc put ni, and the exposure 
made in the usual way, the shutter of the dark- 
slide being drawn out all the way. For the 
second half, the camera must not be moved, 
the slide is closed, taken out, and the partial 
cap revolved to the opposite side — that is, to 
the position .shown at C. The .sitter then 
assumes a position that will be visible upon the 
second hall of the focusing screen, the partly 
exposed plate is again inserted in the camera, 
and the second exposure made on the unexposed 
half of the plate. Obviously the two exposures 



must be of exactly the same duration. For this 
method the camera must be provided with a 
shutter working behind the lens. 

If the camera has no shutter, and exposures 
are made by removing the cap, a cut cap cannot 
be used. The circular card from which the 


segment has been cut off, and without a ring» 
can be fitted into the lens hood itself, and of 
course covered over with the ordinary cap with 
which the exposures are made. 

Another favourite plan of making doubles is 
to fix a card in the reversing back of the camera 
(see D), the card being blackened and of a size 
to cover one half of the plate. The first exposure 
is made with the card at b, so as to photograph 
the half marked a ; the card is then removed 
to A in order that the remaining half of the plate 
B may be exposed. The card used at the back 
needs to be cut even more accurately than that 
used in the lens, because being so near the 
plate the dividing line between the two expo- 
sures is more clearly cut. It is desirable to 
select a background with vertical lines which 
will not clearly show the division — a bookcase 
or a door, for example — and the inevitable line 
between the two parts of the image is so arranged 
that it coincides with a strongly-marked natural 
line in the view. 

Another accessory (somewhat analogous to 
the first method described) is shown at H. 
This is a box of very thin wood, blackened 
inside, about 6 in. long, 3 in. deep, and 4 in. 
high , it has a round hole cut in the centre of 
the back part so that it may be fitted on the 
front of a lens and used as a kind of partial 
lens cap. The front of the box is fitted with a 
sliding panel or half lid, w^hich slides across the 
front in grooves, allowing each half of the plate 
to be exposed in .succession Over all there is 
a proper lid which serves as a cap This box 
front IS used after the manner 01 the partial 
cap, and the exact width of the sliding panel 
can only be found by experiment as before, 
one side of the sliding panel being cut accord- 
ingly. The latter may be worked by a knob 
on the centre of the panel itself, or by means of 
a wire 

In all cases it is advisable to arrange the whole 
scene first, and to allow the sitter to try both 
positions, examining the groimd glass carefully 
to see that all is included, and that no part 
of the sitter — feet and legs, for example — gets 
beyond the centre, or the whole effect may be 
spoilt. 

A style of “ double ” portrait (two or more 
positions at one sitting and with one exposure) 
IS that known as a “ polypose portrait.” 

DOUBLET 

An old term used to denote a double com- 
bination lens, and u.sually composed of two 
cemented meniscus lenses. The ordinary por- 
trait lens is classed as a doublet. The rapid 
rectilinear may be considered the typical doublet. 

DRAGON’S-BLOOD (See “Gums and Resins.”) 

DRAINING RACK (S^e “ Drying Rack.”) 

DRAM, OR DRACHM 

In apothecaries’ weight 60 grs., or one-eighth of 
an oimce ; in avoirdupois weight 27U grs., or 
oue-sixteenth of an ounce. In fluid measure 
one dram is 60 minims, or one-eighth of an 
ounce. The French equivalent to one dram 
(fluid measure) is 3J cubic centimetres. (See 
“ Weights and Measures.”) 
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DRAPER, JOHN WILLIAM 

Bora at St. Helens, Lancs, 1811 ; died on the 
Hudson River, 1882. Anglo-American author 
and scientist. Went to America in 1833 and 
became professor of physical sciences in Hamp- 
den Sidney College, Virginia (1837), and pro- 
fessor of chemistry in the University of New 
York (1839). He made researches into the 
chemicd action of light, radiant energy, spec- 
trum analysis, and photography. In 1839 
(details published March 31, 1840) he was the 
first to make a portrait of a living person, the 
subject being his sister Dorothy Catherine 
Draper, whose face was made white by powder- 
ing and given an exposure of about half an hour 
in bright sunlight. Draper was also the first 
to photograph the moon (March 23, 1840) ; 
it was necessary to give an exposure of twenty 
minutes, a daguerreotype plate bemg used. 

DRAPERY FOR FIGURE SUBJECTS 

I’ortraits of draped subjects are popular with 
photographers chiefly because drapery offers so 
many opportimities for artistic treatment, bemg 
often more pleasing than everyday dress, which, 
more particularly in the case of feminine gar- 
ments, goes so quickly out of fashion. As 
regards the material and colour of drapery, 
opinions largely differ ; some photographers use 
ordinary muslin, others a cheaper fabric called 
tarlatan, while a few favour bunting and silk 
shawls. Cheese - cloth is probably the best 
drapery for the figure, and muslin for the head. 
The material used should not be quite new, and 
should have been washed, wrung out and rough 
dried : new materials contain too much stiffen- 
ing to allow of their foUowmg the lines of the 
figure properly, and this is particularly the case 
with tarlatan, which needs a thorough washing 
in hot water to adapt it to the purpose. White 
flimsy material photographs too white in ordinary 
lighting, and it is therefore better to make it 
slightly dingy or less actinic by dyeing a pale 
yellow colour, by steeping it in coffee, or by 
allowing it to become somewhat soiled with 
usage. 

Blue, yellow, and even black muslins are also 
advocated by many workers, but strong blues 
and yellows should be weakened by rinsing in 
water and hanging in the sunshine to rough 
dry The lines of the figure show very well 
indeed through thin dark muslins, and good 
effects are ob tamable by draping a thin white 
material over a dark one; but in all cases of 
head and shoulder drapery more depends upon 
the softness and the character of the lighting 
than upon the actual composition of the material. 
Upon the lighting, exposure, and development 
depends whether the material will photograph 
the same tone as the flesh. 

Drapery for the full length figure need not 
be so thin as that used for head and shoulder 
studies. Muslin and tarlatan are available, but 
cheese-cloth is much more amenable to the 
production of artistic folds, the choice largely 
depending upon whether the more or less dim 
outlines of the figure are required to show or 
not. No attempt should be made to reproduce 
the lines of orthodox clothes with cheese- 
cloth, the best effects being obtained by, as it 
were, hanging the material upon the figure or 


by imitating the ancient Greek style. One of 
the many ways in which the Greeks differed 
from all other ancient peoples was in their 
method of covering their bodies. They did not 
make what may be rightly called clothes ; 
apparently they cut the cloth to the proper 
sizes, hemmed the ends, decorated the pieces 
with lines of coloured embroidery, and sewed 
on buttons. To make a serviceable cheese- 
cloth garment in the Greek style, and suitable 
for fuUdength female figures, the width of the 
piece must be, for the long and flowing prmcipal 
garment, equ^ to the height of the model. If 
seams are unavoidable, let them run vertically, 
they can then be more or less hidden in 
the folds. The width of the principal garment 
must be equal to double the distance between 
the extended finger-tips , the width will thus 
be foimd to be ordinarily a little more than 
twice the person’s height. Fold the piece ver- 
tically. Next, on each side of the centre, and at 
such a distance apart as to leave an opening 
for the head, place a button and button-hole , 
this opening should be the width of the model 
across the shoulders Along the upper edge 
other buttons or hooks and eyes may be placed 
at about 2 in. intervals extending to the ends. 
This garment, put on over the head, has a closed 
side at the left, leaving the right open. The 
draping of this garment will alone give all the 
vertical effects desired and can be made to 
expose either of the arms, either of the shoulders, 
or the whole of one side of the figure. Undoing 
one or more of the buttons or hooks allows it to 
slip from either of the shoulders, and with only 
two buttons there is a sleeveless garment. If 
all the fastenings are done up and the others 
are put close to the neck, the whole figure can 
be covered, and yet one side may be exposed at 
will. By putting a girdle or sash around the 
figure an entirely new set of folds is obtained ; 
and pullmg the garment up through the girdle 
and allowing it to fall gives a characteristic and 
Diana-hke effect. With a crossed girdle or 
cincture over the shoulders still another series 
of folds is obtained which confines the garment 
to the figure and shows its outlines, and one 
has at the same time the alternative of bare or 
covered arms, and one side open. Over this, 
to add to the beauty and variety of the folds, 
is sometimes put a kind of mantle, consisting of 
a piece as long as the mam garment, horizont- 
ally, but only half its vertical depth. This the 
ancient Greeks buttoned on the shoulders and 
made into the same artistic folds as the under- 
garment. When the ends are cut off diagonally 
they look very well, and may be made to form 
a series of folds like pleats. Add to this a very 
long strip or scarf, about 24 m. wide and of 
indefinite length, to throw over the shoulders, 
to twist about the arms, or to festoon about the 
figure, and the photographer has all the neces- 
sary materials for the ordinary drapery of the 
full-length figure. 

DRAWINGS, COPYING 

For methods of copying drawings, see under 
the headings, “Engravings, Copying,’* “Copy- 
ing,” “ Copying Illustrations for Translation 
into Line Drawings,” and “ Copying Stand.” 

In process work, the copying of drawings is 
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broiight to a high degree of perfection. Cameras, 
lenses, prisms, copying stands, arc lamps, and 
all other apparatus are speaally designed for 
obtaining the most perfect negatives Parallel- 
ism between the various parts of the camera 
and the copyboard is carefully studied. All 
possible means for overcoming vibration are 
adopted Lenses are chosen to give extreme 
definition to the margins of the plate, as well 
as imiform illumination , and the prism or 
mirror employed for reversing must not in any 
way impair the definition of the lens. The arc 
lamps, which are generally preferred to day- 
light for commercial work, are very powerful, 
and reflectors are employed to concentrate the 
light on the copy. Care is taken to avoid reflec- 
tions from the surface. Where the copy is a 
wash drawing or painting in colours, isochro- 
matic plates and screens are employed For 
copying bluish wash drawings, or drawings in 
which Chinese white has been used (tending to 
reproduce darker than the original), eesculin or 
qmnine filters are used to correct the effect of 
ultra-violet light 

DRAWINGS MADE FROM PHOTO- 
GRAPHS 

There arc many methods of making line 
drawings from photographs, and most of them 
involve the destruction of the originals. In 
essence, the lines of the photograph are gone 
over with waterproof ink and the photograph 
then bleached Matt prints on bromide, gas- 
light, or P.O.P. paper may be used, the last- 
mentioned being fixed and washed, but, if it 
can be avoided, not toned The ink used must 
be waterproof, Indian or Chinese, applied m any 
convenient manner, as, for instance, with an 
ordinary pen, a mapping pen, a camel-hair 
pencil, etc When sufficient work has been 
put on the print, the photographic basis is 
entirely destroyed with a powerful solvent of 
the silver image Any reducer or bleacher may 
be used, but in practice one that acts quickly 
and without stain has its advantages, and 
therefore a mixture of iodine and potassium 
cyanide, both of w^hich are poisonous, is the best. 
The formula is — 

lo % solution of iodine 
in methylated spirit 6o drops 125 ccs. 

10 % solution of potas- 
sium cyanide in 

water . . . 10 „ 21 „ 

Water . . . i 02, 1, 000 „ 

This may be used stronger if the action is not 
qmck enough. The solution should not be 
allowed to touch the fingers any more than is 
unavoidable. The mixture ought to destroy 
the photograph in half a minute ; the picture 
13 then washed for five minutes and afterwards 
dried. 

The following process is used by many trade 
workers : Make ordinary prints on a smooth 
surface bromide paper, exposing and developing 
in the usual way ; after developing, harden 
in an alum bath, wash and dry, but do not fix. 
Then draw over the picture with good water- 
proof Indian ink, and when the latter is quite 
dry bleach in a copper-bromide bath made 
by dissolving 50 grs. of potassium bromide in 


I oz. of water, 50 grs. of copper sulphate in 
another ounce of water, and mixing the two 
solutions together. If after bleaching the draw- 
ing requires further working up, it may be well 
washed and redeveloped with any weak dry- 
late developer, dried, worked on, and again 
leached. Alter a good nnse the bleached 
image may be totally destroyed, and the lines 
left permanently black upon a white ground by 
passing the bleached print through a potassium 
cyanide or ** hypo " bath. A saturated solution 
of mercuric bichloride may also be used for 
bleaching out the silver image. When the 
results arc required for use as originals in lin^ 
photo-engraving, the bleached prints should be 
kept from the light as much as possible, or 
they may turn yellow. 

A simpler process of drawing on a photographic 
base IS that of using a blue (ferro-prussi ate) print, 
preferably one that has not been made too dark 
by over-printing. As the light blue colour 
will not photograph, the drawing may be repro- 
duced by line photo-engraving processes without 
any bleaching, although the blue image can be 
removed, if desired, by immersing in dilute 
liquor ammonige, by a prolonged washing in 
hard water, or better and quicker still, by 
immersing m a solution made by dissolving i 
part of potassium oxalate in 6 parts of water 
Solutions of sodium carbonate and caustic 
potash will also bleach blue prints 

In process worky various methods are adopted 
for making drawings from photographs If the 
photograph is mounted, and must not be 
removed from the mount, it is best to lay over 
it a piece of traang gelatine, scratch the out- 
line with a sharp point, and then to rub black- 
lead or red chalk into the lines. This draw- 
ing is turned face down on to a sheet of Bristol 
board, or other .surface to be drawn upon, and 
rubbed down with the handle of a tooth-brush, 
or by other convenient means The drawing 
is in this case reversed It may be obtained 
the right way by re-scratchmg on the back of 
the gelatine and filhng m this side instead of 
that originally traced, or it may be reversed 
by means of prisms when making the block 
A better way is by the use of the “ Norwich 
Film," a gelatine with a matt surface which 
can be drawn on with pencil, crayon, or ink The 
resulting drawing may be used as a photographic 
ositive, or may be converted into a negative 
y flowing with a non-actimc varm.sh. When 
dry, the greasy ink or crayon is removed with 
benzole or other suitable solvent 

The bleaching-out process, already described,^ 
13 perhaps the best way of converting a photo- 
graph into a drawing. 

Unmounted prints may be traced down on 
to Bristol board or drawing paper by rubbing 
the back with blacklead or red chalk, or by 
putting common transfer paper between the 
print and the drawing surface. The outlines of 
the photograph are then gone over with a hard 
pencil or stylus 

DRESS FOR SITTERS 

The part played by dress m photography is 
an important one , and a question put frequently 
to the photographer is : “ What dress shall I 
wear ? *' As a general rule the more simple the 
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dress the better if the portrait is to be what 
may be termed a lasting one. Feminine fashions 
change rapidly, and a photograph taken of a 
sitter dressed in the prevailing fashion soon 
becomes “ dated," as it were. Colour is not of 
the importance it used to be, as, with the modem 
isochromatic plates and screens, fairly correct 
interpretation of tone has become possible, and 
the rendering of a yellow dress as black, or a 
blue one as white, ought now to be a thing of 
the past. W. Ingles Rogers carried out, many 
years ago, some important experiments, and the 
salient facts in his report may be summarised 
as follow : A gentleman’s ordinary dress is not 
suffiaently artistic to warrant a full-length 
presentment ; its colour is preferably black. In 
the case of imiform and special dress, the full- 
length is preferable. Ladies require more careful 
treatment from the standpoint of dress. As a 
rule, long dresses make the best pictures, both 
because the length of drapery gives height and 
dignity, and because graceful and flowing lines 
are then more easily obtained. As a matter of 
fact, the female figure has no waist. It is a 
pure invention, and a conventionality of form. 
If, however, such a thing has to be considered 
and sustained, the best place for confining the 
dress is just below the armpits This disguises 
any lack of length in the lower limbs, and grace 
and dignity are gained without the usual in- 
artistic curving of the hips. 

Next to form comes colour, and in this con- 
nection no rule can be laid down that will pro- 
duce perfect results with unvarying fidelity. 
Much depends on style and complexion ; but, aU 
other things being equal, monochrome (black, 
white, or grey) gives the most favoured results. 
Gaudy tints are opposed to the prmdple on 
which the “ science " of photography is based, 
and are only tolerated by the camera when 
neutralising an otherwise monotonous efiect. 

In cases of necessity — for example, where the 
sitter’s wardrobe does not contain what the 
perfection of photographic art requires — the 
table of tints, with their relative photographic 


Colour of 
Dress 

Tint tn 
Photograph 

Combines best 
with 

White 

White .. 

Black, dark blue, red, or 
brown 

Yellow 

Grey 

Black or dark green 

Salmon . . 

§9 99 99 

Pmk 

»» . • 

f» »» ♦» 

Fawn 

9f • • 

»» »* ». 

Scarlet 

Dark grey 

White or dark blue 

Dark red . . 

Black . . 

White, light green, light 

Brown 

Black . . 

blue or my 

White, light green, light 
blue or grey 

Light green 

Light . . 

Dark green, dark red, 
brown or black 

Light blue 

ft • * 

Dark blue, dark red. 

or violet 


brown or black 

Dark green 

Black . . 

Light green, yellow, or 
grey 

Light blue, white, or 

Dark blue 

Medium 

or mauve 



Grey 

Grey 

White or black 

B.ack 

Black . . 

White, light blue, green, or 

grey 


qualities, given in the preceding column, wlU 
repay a careful study. 

As for materials, the following arc the most 
suited to photography, arranged in the order of 
preference : — 


Name of Combines best 

Material with 


Velvet . . . . I Linen, lace, crape, and fur 

Silk , . . . Crape, velvet, and fur 

Cloth . . . . Linen, lace, crape, and fur 

Serge . . . . Linen and silk 

Calico goods . . Linen and cloth 

Woollen goods . . Linen and silk 
Fur . . . . Silk, lace, and fnnges 

Silver ornaments are preferable to gold, and 
if diamonds are worn they should be slightly 
smeared with soap to deaden their reflection 
during the brief period of exposure. Lon^, 
drooping curls or waves are effective in semi- 
profile, but give to the full-face sitter an effect 
of solidity. The arrangement of the hair gives 
a man his individuality in appearance, and 
therefore should not be interfered with. 

DRIFFIELD {See “ Hurter and Driffield.") 

DROP SHUTTER (Fr., Obturaieur d gutllo- 
tine ; Ger., Guillotine Verschluss, Fall- 
verschluss) 

A shutter in which a panel, having a central 
openmg and working in a pair of grooved upright 
rails, is caused to fall by gravity m front of 
the lens, uncovering and re-covering the latter 
as the opening passes it. This kind of shutter 
IS simple and easily made, but is somewhat 
cumbrous, and will not give very rapid expo- 
sures. It has been quite superseded by the 
roller-bhnd shutter. 

DROPPING BOTTLE (Fr., Flacon compte- 
gouttes ; Ger., Tropfglas) 

A bottle for the delivery of a liquid or solution 
in small quantities, or in separate drops. There 


A. Dropping Bottle B. Dropping Bottle 

with Pipette with Slotted Stopper 

are various patterns. In one, A, a pipette or 
droppmg tube is let into the stopper. Anothtr, 
B, allows the drops to pass to a suitable lip in 
the neck by turning the stopper, in which a slot 
is cut. When not in use, a second tom of the 
stopper shuts off communicabon with the lip. 
Schuster’s dropping bottle resembles a flask 
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drawn out at the top to a fine curved point, and 
having a stopper at one side for the introduction 
of the solution 

DROPPING TUBE (Fr., Pipette compte- 
gouttes ; Ger., Tropfrohr) 

A tube having one end drawn out to a fine 
point, and provided at the opposite end with a 
rubber bulb, as illustrated. The bulb is com- 
pressed, and the tube dipped into the hquid or 
solution to be used ; on removing the pressure 
from the bulb the liquid rushes up the tube. 






Two Patterns of Dropping Tube 


Having withdrawn the tube, the liquid may be 
delivered m drops as required by a gentle pres- 
sure on the bulb Another form is without a 
bulb. With this, the tube is dipped into the 
solution, it? upper end closed with the huger, 
and the tube withdrawn If the depth of solu- 
tion does not allow of this, the liquid must be 
drawn up by suction with the mouth, and the 
upper cud of the tube closed wath the finger 
before withdrawnng it from the solution, but 
this IS very inefljcieiit On removing the finger 
the hquid is delivered in drops. It is risky to 
use this kind wuth poisons, lest the solution 
should reach the mouth. A fountain-pen filler 
IS an excellent droppmg-tube for quite small 
quantities. 

DROPS (Fr , Goutfes . Get , Trap fen) 

Drops and minims are supposed to be syno- 
nymous, but such IS not the case A mimm is 
one-sixtieth part of a dram, but a drop may 
measure more than a minim, or less, as shown 
by the following Inst, which gives the average 
number of drops wdiu-h go to make up one 
dram: Water, 71 , nitric acid, 96; hydro- 
chloric acid, 70 , sulphuric acid, 100 ; ether, 
290; alcohol, 130, turpentine, 220; castor 
011,157; olive oil, 168. Drops also vary accord- 
ing to the way they are dropped and the recep- 
tacle they arc dropped from, but happily m 
most photographic operations extreme accuracy 
as to the size of a drop does not matter. A useful 
arrangement in the form of a squirt, and called 
a minim-meter, is sold by most chemists for the 
purpose of measuring drops, or, more correctly 
speaking, minims. 


DRY COLLODION PROCESS 

An old process, not now used, in which plates 
were coat^ with an iodised collodion, sensitised 
in a silver bath, washed, and bathed in certain 
so-called preservative solutions, such as albumen, 
honey, beer, tannin, coffee, laudanum, etc., 
most of which were hygroscopic to some small 
extent, and thus kept the film slightly damp. 
The first of the dry collodion plate processes of 
any real service was that pubhshed by Dr. J . M. 
Taupeuot, on September 8, 1855. The original 
method was to pour over the collodioniscd and 
sensitised plate a solution of iodised albumen, 
dry, and chp for a second time into a silver 
nitrate bath, wash, and dry. Plates prepared in 
this way kept good for six or eight weeks. 
May all suggested a similar process in May of the 
same year. The great drawback of the process 
was its slowness, the plates needing about five 
times the exposure of wet plates. On May 21, 
1855, Dr. Hill Norris, of Birmingham, published 
his famous process, Fothergill following with his 
process in 1856. Dry collodion plates then be- 
came articles of commerce, the Hill Norris 
collodio-gelatine plate (patented September i, 
1856) becoming the most popular. 


DRY ENAMEL PROCESS 

A method used in printing the half-tone image 
on to zinc or copper for etching. The sensitive 
solution consists of — 


Ammonium bichromate 125 grs. 
Powdered white sugar 270 ,, 
Chromic acid . , 80 ,, 

Albumen, from 2 eggs 

Ijquor ammoniae . 120 mins. 

Water . . . 10 oz. 


25 g. 

54 „ 

16 ,, 

7 t‘ggs 
24 CCS. 
1,000 ,, 


An alternative formula is — 

Grape sugar . . 232 grs 113-6 g. 

Albumen . . . 338 mins. 165-7 „ 

Ammonium bichromate 46 grs. 22-5 ,, 
Chromic acid . . 36 ,, 17-6 ,, 

Liquor ammoniac . 1 20 mins. 24 ccs. 

Distilled water . . 4^ oz. 1,000 ,, 

After coating the plate with this solution and 
printing, it is dusted with finely powdered 
anhydrous sodium carbonate, or magnesium 
carbonate, brushing with a soft flat brush until 
the image is clearly visible. A small room, in 
which the atmosphere can be kept moist by 
standing a bowl of water on the floor, is neces- 
sary, so that the plate can absorb the requisite 
amount of moisture to attract the powder. The 
jilate is burnt m, as usual in the enamel process, 
and then placed in water, when all the parts 
which have ab.sorbed the powder develop away 
quite clean. If any scum remains, a little moist 
salt or dilute caustic potash will remove it. 


DRUMMOND LIGHT 

An early name for the limelight, which is 
described under its own heading. 

DRY COLLODION 

This term is sometimes applied to collodion 
emulsion which has been precipitated and washed 
With water, and occurs in the form of fine flocks 
or granular masses, which only require solution 
in ^cohol and ether to form a normal collodion 
emulsion. {See also “ Collodion.") 


DRY MOUNTING 

The Derepas is perhaps the most perfect 
method known of mounting prints and of building 
up multiple mounts. The surface of the print is 
not affected , there is nothing that will harm 
the most delicate print by any process ; there 
is no cockling, even when a stout print is mounted 
on a thm paper ; and it is durable when properly 
carried out. A sheet of thin tissue is prepared 
with shellac, the prepared tissue being com- 
mercially obtainable. A piece of the tissue is 
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touched with a hot iron, which will make it 
adhere to the back of the print, and both print 
and tissue are then trimmed together. They are 
next placed in position on the mount, covered 
with a sheet of paper, and subjected to heat. 
This IS accomplished either by going over it 
with a hot flat-iron, or subjecting it to pressure 
in a heated press made for the purpose. The 
heat causes the shellac to melt and so secure 
perfect adhesion between print and mount. 
Everything being dry there is no expansion with 
its subsequent contraction, and print and mount 
remain smooth and flat. There are no special 
difficulties attached to this method, and the 
results are excellent. 

DRY PLATES (Pr., Plaques sdches ; Ger., 
Trockcii [flatten) 

Sheets of glass of given sizes coated with gela- 
tine emulsions The term arose m the early 
days to differentiate them from wet collodion 
plates. The introduction of the gelatine dry 
plate marked a new epoch m photography. 
There is some difference of opinion as to who 
was the actual inventor, Burgess, Maddox, 
Kennett, Wratten, and others all working at the 
same time in practically the same direction. It 
was, however, on September 8, 1871, when 

Dr Maddox published an account of his experi- 
ments, that the first hint was given. On July 
18, 1873, J. Burgess, of Peckham, advertised 
and sold ready-made emulsion with which 
photographers could coat glass and so make their 
own dry plates ; Kennett followed, and on 
November 20 of the same year took out a 
patent for his “ pellicle,” witli which photo- 
graphers could make their own plates. Improve- 
ments followed rapidly, Bolton, Sayce, Wratten, 
Mawdslcy, Berkeley, Abney, Bennett, and 
others doing much to bring the dry plate to per- 
tection and to make it an article of commerce. 
As far as can be ascertained, the first ready-made 
dry plates were advertised in April, 1878, by 
Wratten and Wamwnght and the Liverpool 
Dry-plate Company (Peter Mawdsley), the plates 
by the latter firm being called the “ Bennett 
Plates,” and the price tor quarter-plates being 
3s. per dozen. It was not until 1880 that gela- 
tine dry plates became really popular. 

In process work, considerable progress has 
been made of late years in the use of dry plates. 
Excellent commercial dry plates, specially made 
for line, half-tone, or colour work, are now 
obtainable. The methods of handling are not 
very different from those in ordinaiy” photo- 
graphic work, except that greater care has to 
be taken to avoid over- or under-exposure and 
fog ; the lines must be kept perfectly clear and 
sharp, and in half-tone work great care and skill 
have to be exercised to obtain sharp dense dots 
of the right size and quality. In this respect 
dry plates are more difficult to handle than wet 
collodion. Backing is found to be an advan- 
tage ; the negatives usually have to be cleared 
withferricyanide and “ hypo ” (Howard Farmer's 
reducer) ; and intensification, preferably with 
silver cyanide, is generally necessary. For the 
making of dry plates, see Coating,” ‘‘ Emul- 
sion,” etc. For the various manipulations, see 
“Exposure,” “Developing,” “Fixing,” “Ton- 
ing,” “Washing,” etc. 


DRYING BOX OR CUPBOARD (Fr., ttuve, 
Armoire ; Ger., Trockenofen) 

A light-tight box or cupboard used in drying 
gelatine plates after coating, and for other photo- 
graphic purposes. The chief requirement is the 
circulation of a current of dry air, in order that 
the internal air may be continuously drawn away, 
carrying with it by degrees the moisture from the 
plates. The temperature of the drying cupboard 
requires to be raised, but perfect ventilation is 
of greater importance. A pattern recommended 
by W. K. Burton consists 01 a box with a closely- 
fitting light-tight door, and havmg light-trapped 
air openings at top and bottom. Beginning near 
the bottom, a bent channel or flue runs up 
against one side of the box, a gas burner being 
inserted m it near the top. When the burner 
IS lit it draws a current of air through the flue 
from below, and consequently ensures a con- 
stant circulation of air m the box. Another 
kind of drying cupboard is warmed from beneath 
by a gas-ring or oil stove, a sheet-iron bottom 
being fitted. Light-trapped openings at the 
lower portion of the sides and a cowled 
ventilator at top furnish the necessary air 
current. 

In process work, the arrangement for dry.ng 
collotype plates is usually m the form of a box 
or trunk supported about 1 2 in. from the 
fioor on four legs The bottom consists of an 
inverted sheet-iron box, under which is placed 
a gas-ring or pipes. Holes are punched m the 
side of the box to prevent the gas becoming 
choked The wooden part of the box is about 
18 in. deep. About 6 in. from the top are two 
iron bars, resting on ledges at the sides of the 
box. These bars are provided with screws 
placed at suitable distances with their pomts 
Upwards. The plates rest on these screws, and 
by adjustment of the latter can be levelled up, 
so that the gelatine solution on the plates will 
not Txiii off. The bottom of the box is usually 
covered with sand to equalise the heat. The 
hd of the box is covered with gauze or an open- 
textured cloth, so that the moist air can pass 
through. A thermometer is inserted into the 
box tlirough a hole in the lid. 

Proce.ss workers find a drying cupboard 
necessary for quite a number of purposes; in one 
convenient form the bottom takes the form of 
an inverted sheet-iron box, and there are holes 
in the sides to allow the gas fumes to escape, or 
a flue pipe can be led out from the back. In 
the sides of the wooden part, just above the 
sheet-iron bottom, are holes for drawmg in a 
current of air ; these holes are covered with a 
baffle-board sloping towards the bottom. Shelves 
or racks can be placed m the cupboard. On 
the top a metal cowl ventilator is placed. For 
heating, an ordinary gas-ring burner is placed 
underneath the bottom. The cupboard can be 
elaborated by placing an electric radiator inside 
and an electric fan 011 top to draw out the air. 
The incoming-air can also be made to pass 
through an opening packed with damp cotton- 
wool, so as to stop any dust entering. For 
colour-sensitising dry plates the cupboard must, 
of course, be made perfectly light-tight. Such 
a cupboard is very convenient for drying photo- 
lithographic paper and carbon tissue, and will 
be found generally useful. 
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DRYING MARKS 

These in negatives are most frequently patches 
or portions which are stronger or weaker than 
the remainder of the image, such portions pro- 
ducing corresponding defects in the print. These 
markings may be due to defective working, or 
to causes beyond the worker’s control. With 
regard to the first, a plate may be drying very 
slowly, and when partly dry the conditions of 
drying may be changed to accelerate the drying 
ol those parts that still remain wet. The part 
accelerated wull almost always show greater 
density than the remainder, and at times a 
well-defined mark may separate the two 
parts. 

The second cause is uneven drying of the 
plate in the course of manufacture. When plates 
are racked for drying, no matter how perfect the 
ventilabon of the drying-room may be, the 
edges, where the emulsion always tends to thm- 
ness of coating, will always dry more quickly 
than the centre, the resuit being that a line 
appears round the edges. The exact cause of 
this IS a httle obscure, but the most satisfactory 
explanation is that given by Homolka, who 
ascribes the foggy line — for this is what edge 
drying marks actually are — to a ^ffusion of 
famt traces of soluble haloid left in the emulsion 
from the thin dry edge to the thicker and moister 
centre. Actual dr 3 nng marks from uneven dry- 
ing of plates dunng the manufacture are now 
rarely met with, though m the early days of dry- 
plate photography they were of frequent occur- 
rence, and manifested themselves m precisely the 
same manner as in the imequal drying of nega- 
tives — that is, by central patches of greater or 
less density due to this portion bemg more or 
less sensitive than the margins. 

DRYING NEGATIVES 

Negatives should be dried as quickly as possi- 
ble consistent with drying evenly — that is, 
with umformity in the rate of drying. A 
current of dry air is best, but a drying cupboard 
is good. In any case, the air should have free 
and uniform access to their surfaces ; they should 
not be dried close together, as in a draimng rack, 
neither should they lean against a wall face 
downwards. The place chosen should be as free 
from dust as possible, and not too warm, or the 
gelatine may melt. In summer and autumn 
articu'arly, it is necessary that the plates should 
e dried in a place protected against flies and 
other insects. Cockroaches are said to be fond 
of eating wet gelatine. 

DRYING PRINTS 

Prints in all processes should be freely exposed 
to the air in drying, so that the operation may 
be rapid. The mos; satisfactory method in 
most cases is to hang the prints from a Ime or a 
lath, cither by means of clips or by pins through 
one or two comers. An alternative method is to 
blot off as much moisture as possible, either with 
a soft towel or blotting-paper, and then lay the 
prints face upwards on a clean white cloth until 
dry. A drymg cupboard is the best place for 
the latter method. In any case, they should be 
dried in a place as free from dust as possible. 
(For imparting a high gloss to prints in drying, 
see ** Glossy Surfaces on Prints.”) 


DRYING RACK, QR DRAINING RACK 

(Pr., S6choir^ Egouttoir : Ger., Trocken- 
gestell) 

A wooden, metal, or porcelain stand with 
grooves, in which negatives, etc., are stood up 
to dram and dry after washing. The ordinary 
wooden foldmg pattern is shown at A, while B 



A. Wooden Drying Rack 


illustrates an ingenious expanding metal rack, 
which may be adjusted to hold various sizes 
of plates. Many washing tanks are fitted with 
a removable metal rack which may be used for 
drymg. Negatives should not be placed closely 
together in the racks when drying, or the process 



B. Expandmg Metal Drying Rack 


will be very slow, and uneven patches sometimes 
occur. The closeness of the usual grooves is in 
this respect somewhat misleading It is better 
to spread out the negatives. 

DUFAY DIOPTICHROME PROCESS 

This employs a screen plate of French manu- 
facture. A gelatinised glass is coated as to two- 
thirds of its surface with a greasy material, which 
acts as a temporary resist, in the form of lines, 
points, or grams of geometric or irregular shape. 
The present plate consists of lines with rectangles 
in between. The bare parts are dyed and the 
whole surface varnished and treated with a 
solvent of the greasy material so as to lay bare 
the imstained gelatine. Half this surface is 
then agam covered with a greasy substance, and 
the bare gelatine again dyed, again varnished, 
the greasy material again dissolved, and the 
last portion of the unstained gelatine dyed. A 
compensating filter is used, and the plate is 
issued with a special panchromatic plate fitting 
into a frame with mckel pins which allow of 
complete registration of the positive and colour 
screen. Coloured plates to this work show the 
formation of the Dufay plate, and a typical result 
obtained with this plate. 
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The plates must be manipulated in absolute 
darkness or with the maker’s speaal dark-room 
filter. The developer recommended is : — 


53 grs. 

6 g. 

oz. 

72 „ 

17 grs. 

2 „ 

17 n 

2 „ 

130 mins. 

15 CCS. 

20 oz. I 

,000 „ 


Metol 

Sodium sulphite . 

Hydroqumonc 
Potassium bromide 
lyiquor animoniee (’880) , 

Distilled water to 
For use, mix with an equal quantity of water 
and continue development for four minutes. 

Rinse the plate for some minutes, and immerse 
in — 

Potassium or ammo- 
nium bichromate 44 grs. 5 g. 

Sulphuric acid . .95 Juins. 10 ccs. 

Water to . . .20 oz. 1,000 „ 


When the image has dissolved, wash for 
several minutes till all the yellow tint has dis- 
appeared, and immerse m the first developer or 


preferably in — 

Metol . . .22 grs. 2-5 g. 

Sodium sulphite . i oz. 50 „ 

Hydroqumone . . 44 grs. 5 „ 

Potassium carbonate 220 ,, 25 „ 

Potassium bromide . 18 ,, 2 ,, 

Distilled water to . 20 oz. 1,000 ccs. 


Re-development takes about three minutes, and 
should be done in a bright light. The plate 
may be reduced with “hypo” and ferricyamde, 
and intensified with mercuric chloride followed 
by ammonia. 


DU HAURON, DUCOS 

A Frenchman, bom in 1839, in Langon, 
Gironde, and one of the first to describe in detail 
the three-colour process (1867). In 1864 he 
patented a species of kmematograph. He was 
also the inventor of the anaglyph, and the first 
to describe a screen - plate process of colour 
photography. 

DUOTYPE (Ger., Duple x-Autoiypie) 

A half-tone in two printings, one being with 
a light tint ink, and the other in a black or photo- 
brown, the idea being to imitate the tones of 
a photograph. Sometimes both pnnbngs are 
from the same block, but the best results are 
obtained from two blacks etched differently. 


DUROLENE 

A kind of unbreakable glass in which wire is 
embedded. It has been recommended for studio 
roofs, but its tint stops a large amount of actinic 
light. 

DUST PREVENTION 

Dust IS often a great trouble in photographic 
work, both in the field and in the work-room. 
Dust in the camera and on the lens is the most 
frequent cause of trouble, hand cameras being 
more prone to the defect than others because of 
the usual practice of carrying them unprotected. 
Dusty lenses cause flat and misty pictures. Dust 
will find its way into the lens through the slits 
used for Waterhouse and rotating diaphragms, 
and the only preventive is to fit, when possible, 
a band of vdvet ribbon round the lens tube 
to cover up the slots as much as possible ; in 
the case of Waterhouse diaphragms the band 


may be kept completely over the slot when the 
diaphragm is not in use. Rubber bands have 
been recommended, but these contain substances 
that tend to mark and discolour the lens mounts. 
The plate- changing arrangements in hand 
cameras, and shutters working inside, are often 
the means of stirring up dust which settles upon 
the lens and plate. Frequent dusting of the in- 
terior of the camera and plate sheaths is advis- 
able, but unless done carefully more dust will be 
deposited than removed. Coating the inner- 
most parts of the camera with glycerine or vase- 
line has been suggested; such a coating will 
naturally hold down the dust and prevent its 
flying about, but inasmuch as it is hable to be- 
come messy and to need frequent changing, the 
method is not recommended. The focusing 
screens of stand cameras are occasionally thinly 
coated with vaseline in order to make them more 
transparent, and the coat serves as a kind of trap 
for the dust ; in this case the cleaning is quite 
easy, but the cleaning of the interior of the 
bellows is quite another matter. Dark-slides 
invariably attract dust, but they can easily be 
dusted, and any coating of grease might inter- 
fere with the sliding shutter or find its way to 
the plate. Dark-slides having draw-out shutters 
are the greatest offenders ; the hght-trap at the 
top of the slide, which closes the aperture when 
the shutter is completely withdrawn, is made 
usually of either velvet or rubber, and this 
scrapes or wipes the dust from the sides of the 
shutter as it is drawn out and returned, thus 
in time forming an accumulation. Thorough 
dusting of the light trap and the interior of the 
slides IS an obvious remedy. Dust settling upon 
the plate causes many spots, and it is of but 
little use dusting a plate before putting it into 
the dark-slide if it is to be exposed to a minia- 
ture dust storm in the camera. 

Plate dusters are articles of commerce, but 
li they are not kept scrupulously clean they put 
more dust upon the plates than they take off 
and do more harm than good. Plates rarely 
need dusting with a brush ; when taking them 
from the box or dark-shde, a gentle knock with 
the edge upon a table will do all that is neces- 
sary. Of dusters, an old well-washed silk hand- 
kerchief is one of the best. 

Frequently unsuspected resting-places for dust 
are the top rims of bottles and the crevice 
between the cork and the bottle neck ; before 
pouring a developer from a bottle, the rim and 
mouth should be wiped, otherwise any accumu- 
lated dust may find its way to the plate and 
cause spots. The corks of bottles should be 
kept covered with a paper or cardboard cap. 

Many professional dark-rooms and all pfate- 
makmg rooms have their floors kept damp in 
order to prevent dust. 

The utmost care is necessary when mixing 
chemicals, more particularly pyro and other 
developers, to prevent small particles of the 
developer in the form of dust flying about the 
room and setthng upon sensitive surfaces. 

DUST SPOTS 

Miniature transparent spots on negatives due 
chiefly to the causes given in the preceding 
article. If the spots are actual holes in the 
gelatine, showing the bare glass beneath, they 
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are due to dust in the process of manufacture 
and are real pinholes ; hut these are very rarely 
met with nowadays. Dust spots are more or 
less numerous and of various shapes and sizes, 
and they occur where dust specks have rested 
on the plate during either exposure (U develop- 
ment. In the former case they prevent the 
light from reaching the emulsion, and in the 
latter the developer is prevented from reaching 
it. The remedy for spots caused in this way 
(it is a mistake to call them “ pinholes ") is 
careful spotting, but obviously prevention is 
better than cure. Particles of developer dust 
which may float about the dark-room and settle 
upon undeveloped plates and bromide papers 
invariably cause black .spots, but such spots 
will also appear when the developer has not 
been properly dis.solvcd, and it is very difliciilt 
at times to discover the real cause of the trouble. 
Black spots on a negative are best left alone, 
and the resultant white spots on the print 
touched out. Etching or pricking away with a 
needle on the negative has been recommended, 
but it needs particular care, as otherwise the 
film will be ruined. 

DUSTER, PLATE {Vr , Tor choyi aiix plaques ; 
Ger , Plattenabstauber) 

A strip of wood having a piece of plush 
attached, and used for dusting dry plates before 
insertion in the dark-shde. Sometimes a wide 
camel-hair brush is employed, but this is still 
less satisfactory, being more liable to put dust 
on the plate than to remove it. Neither device 
IS recommended. {See also “ Dust Prevention.*’) 

DUSTING OR GRAINING IN PROCESS 
WORK (Fr., Giainage , Ger., Slanb- 
kornung) 

There arc several processes of photo-engraving 
dependent on the laying of a ground consisting 
of fine resin, bitumen, or other .similar material. 
Such a method is used for aquatint etching 
instead of the old way of flowing on the resin 
emulsified m alcohol. 

For a process of colour work much practised 
in France, called chromo-typogravurc, a resin 
grain is laid on zinc plates, and a .set-off is laid 
down on the plates from a key plate to guide 
the etcher in stopping out the various colours. 
This is done by means of an acid-re.sisting varnish, 
so that the resin ground forms the lighter tints. 

In the photogravure process the laying of 
the ground is an important operation. Finely 
po\ydered bitumen is generally used, and after 
feeing deposited on the copper plate and fixed 
by heat, a carbon print is developed upon it to 
form the resist for etching. 

The dusting for t^'^ foregoing proce.sses is done 
by means of a dusting box. This may be of 
cither the turnover pattern or the fan pattern, 
the former being suitable for small plates and 
mostly used by amateurs. The box is turned 
over and over to shake up the bitumen, then 
the plate is put in and the box allowed to stand 
for a shorter or longer time, as may be demanded 
by the character of the grain required. In the 
fan dusting box the powder is stirred up in the 
semicircular zinc bottom by means of a revolving 
brush, and, after allowing to stand for a few 
moments for the heavier particles to settle, the 


plate is put in. The longer it remains in the 
feox the finer will be the grain. Powdered lac 
IS also sometimes used for dusting. 


DUSTING-ON (POWDER) PROCESS (Fr., 

ProcM^ aux poudres ; Ger., Einstaubver^ 

fahrung) 

Known also as the “ Powder Process,” based, 
as are the other carbon processes, upon the 
oxidising action of chromic salts upon organic 
matters. In the present instance, the organic 
matter loses its tackiness or stickiness under 
the action of light and refuses to retain dust. 
The process is largely u.sed m the production 
of photo-ccramics and for the intensification and 
doctoring of faulty negatives when these are of 
great vedue. Various substances are available 
for the support of the powder picture, but none 
IS better than ground opal or p(A opal gla.ss. 
As the effect of the light iii the process is to 
cause the film to refuse to take powder, the parts 
acted upon remain light ; tins being the case, 
a transparency (positive) must be used for 
printing from and not a negative, as a print 
from the latter m this process would be a nega- 
tive The requisites arc sensitising mixture, 
opals, pow'der, and a transparency of excellent 
quality. Although opal has been named and 
is recommended, glass, ferrotype, and other 
supports can be used. In any case, it must 
provide a proper contrast to the powder. Thus, 
if the dust or powder used is silver or gold 
bronze, the image may be produced on a dark 
background, for which a ferrotype tinplate will 
serve 

The .support must be cleaned and .sensitised 
in a .solution con.sistmg of a gum, a hygroscopic 
substance, and a light-sensitive medium. The 
following formula is one of a great number 
between which there is but little to choose : — 


White sugar . . 200 gr.s. 

Gum arable . . 250 ,, 

Ammonium bichromate 200 ,, 
Methylated spirit . i oz. 
Water . . . 20 ,, 


20 g. 

25 „ 

20 „ 

50 CCS. 
1,000 „ 


An old, and pos.sibly the original, formula, still 
in use, is as lollows : — 


Water . . .10 oz. 

Dextrine . . . 240 grs. 

Grape sugar . . 240 ,, 

Potassium bichromate 240 ,, 


1,000 CCS. 

4 H g. 
48 ,, 

48 „ 


The first of these formukc is said to posse.ss 
many advantages. The gum and sugar should 
be covered by the water and dis.solved by heat , 
when cool, the other ingredients are added. The 
spirit is used simply to make the solution flow 
over the plate more evenly, and more or less 
may be u.sed as desired. After washing, tlie 
wet plate is flawed over with the sensitive mix- 
ture, drained for a few minutes, and then baked 
in an oven until bone dry. The operations up 
to baking may be carried on in daylight, hut as 
the plate dries it becomes sensitive and should 
therefore be removed and examined in a dull 
light. The plate is then ready for exposure 
under a po.sitive, and, as in many other cases, 
tliis is the most difficult part of the process, for 
so much depends upon atmospheric conditions. 

The duration of exposure can be found only 
by experiment, but as a rough guide it may be 
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said to be one minxite in bright sunlight on a 
summer’s day, when a transparency of average 
density is used. When exposure is complete, 
the plate is “ developed " by dusting on a 
powder. The choice of a powder is almost 
unlimited, but it must be exceptionally fine, to 
ensure which it should be sifted through a muslin 
bag. Ordinary powder colours from an oil-shop 
may be used. Ivory black and Indian red are 
good colours, used alone or mixed m varying 
proportions, while some use levigated graphite. 

For printing, the sen.sitive plate should be 
wanned, or it may be warmed by being printed 
in strong sunlight. An image will be seen 
faintly upon the sensitive plate when removed 
from the frame. The plate is held in the fingers 
or on a pneumatic holder, and some powder 
sprinkled over the surface, immediately spread 
wnth a soft camel-hair brush, and kept on the 
move until sufficient detail and density have 
been secured. 

Development proceeds rapidly as the plate 
cools, and it should be assisted by a gentle 
stream of air blowm from the mouth across the 
plate, the current not being strong enough to dis- 
turb the powder or cause excessive moisture ; the 
air must not be absolutely dry, and the powder 
must be kept on the move with the soft camel- 
hair brush. Almost any depth can be obtained 
in any part of the picture by patieiil re-applica- 
tion of the powder ratlicr than by attempting 
to make too much powder adhere at one time 
As the progress of development is visible and 
under perfect control, it is not difficult to bring 
out or keep back certain parts, and in this wmy 
very artistic results may often be easily obtained. 

When development is complete, the powder 
picture may be coated with plain collodion and 
washed free from grcasine.ss , the plate is now 
transferred to a 5 per cent solution of potash 
alum until the yellow bichromate salt has been 
removed Fixing wnth collodion as ]ust described 
may be dispensed with when a duplicate negative 
is being made upon glass, all that is necessary 
being to expose it again to the light to get rid 
of all further tackiness. When, however, it is 
desired to fix the picture — as, for example, when 
it is upon an opal base — and it is not convenient 
to use the collodion “ fixer,” the picture may be 
washed over wnth the following solution : — 

Water . . . i oz 100 ccs. 

vSulphuric acid . . c drms. 25 ,, 

Methylated spirit . 2 oz 200 ,, 

]\Iix in the order given. The plate is treated 
with this luitil all the yellowness has gone, is 
then washed gently in water, and dried by 
gentle heat. The collodion fixer is preferable, 
as with the acid solution there is a risk of 
entirely losing the image. Flatness in a picture 
IS caused by over-heating or over-exposing the 
plate or by developing m too dry an atmosphere ; 
in this connection care must be taken to keep 
white light from the image before fixing. 

This process has been used for the production 
of pictures m colour. In 1888 a process was 
introduced by Gernieuil-Bonnaud which con- 
sisted in exposing a plate coated with treacle, 
sodium borate and potassium bichromate, under 
an ordinary positive transparency. It was then 
dusted with various coloured pigments which, 


it was claimed, adhered selectively to the differ- 
ent parts of the picture, a claim that has not 
been substantiated. Dr. Miethe has worked out 
a variation of the idea. Glass plates are coated 
with the following mixture : — 

Gelatine ... 9 grs. 5-8 g. 

Sugar candy . . 300 „ 194 „ 

Potassium bichromate 90 „ 58 ,, 

Water • • • 3 i oz. i,ocx) ccs. 

The plates are dried in an oven and exposed 
under a positive while warm. Three prints will 
be required from three negatives representing 
the three different colour sensations. Develop- 
ment is performed by brushing on the plates 
suitable transparent powder colours. The yellow 
print is made first, stripped with collodion, and 
affixed to a card with gdatine solution. When 
dry, this is coated with a thm film of shellac, 
and the red and the blue prints superimposed 
upon it in the same manner. 

A formula specially compounded for ceramic 
work, but winch wiU also serve for all papers 
and articles, is : — 


Gumming Mixture 

A. Fish-glue . . I oz. 

Glucose . . 4 ,, 

Glycerine . .10 drops 

Water . . 10 oz. 

Sensitising Mixture 

B. Am bichromate . i oz. 

Water . . 10 ,, 


100 CCS. 

250 g- 

•5 CCS. 

1,000 ,, 


100 g. 

1,000 CCS. 


Mix together equal parts, and use as already 
described. 


DYES AS COLOUR SENSITISERS 

The peculiar property possessed by certain 
dyes of conferring upon the silver halides in- 
creased colour sensitiveness was discovered by 
Vogel m 1873, has had a most important influ- 
ence on the advancement of photography m 
almost every branch, and since his time the 
number of dyes which act as sensitisers has 
been and is being continually mcreased, though 
the practically valuable ones are but few. It 
was but natural to expect that au examination 
of the chemical constitubon of the various 
sensitisers would show some common property 
or grouping of elements to which might be 
ascribed the sensitising power, but up to the 
present no definite conclusion can be conic to. 
It has been further suggested that the sensitive- 
ness of the sensitisers themselves to light was 
the cause of Uieir action, but some of the most 
fugitive dyes are not sensitisers, whilst others 
which are very stable are. Then, again, it has 
been pointed out that many of the dyes are 
photo-electric, and that here electrons may be 
set free which act on the silver halide, causing 
increased ionisation of that part of the silver 
halide which forms the latent image. The sub- 
ject is so complicated, and the mass of material 
available for examination is so meagre, that 
the resulting definite conclusions are disappoint- 
ingly small. 

There are certain generally accepted facts 
as to sensitisers, and these have been most con- 
cisely summarised by Eder as follows : — (i) The 
absorption spectrum of neither the alcohohe 
nor of the aqueous solu'aon of the dye nor of 
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the dyed gelatine agrees with the position of 
maximum action on the sensitive emulsion. 
(2) The position of maximum action of the dyed 
silver bromide always lies slightly nearer the 
red than the absorption maximum of any solu- 
tion of the dye. (3) The position of maximum 
of absorption of the dye in gelatine and the 
maximum sensitising action generally differ by 
about 30 ju /i or wave-lengths. (4) The absorp- 
tion spectrum of a dyed silver halide coincides 
with the maximum sensitising action. (5) The 
dye must stain the silver halide itself to be a 
sensitiser, but all dyes that thus stain are not 
sensitisers. (6) Fluorescence, or fugitiveness to 
bght, of the dye appears to play no part. 

As most of the important sensitisers are briefly 
desenbed under their respective names, refer- 
ence should be made to thCvSe. The prmcipal azo 
sensitisers are glycine red, benzomtrol brown, 
Pluto black, dianil black R, and wool black 4 B. 
To the rosaniline family belong ethyl violet and 
formyl violet. The phthaleme group is one of 
the most important, as it compnses the eosmes 
and erythrosme. The acridine dyes are chrys- 
aniline, acridine yellow, and acridine orange. 
The best sensitisers, particularly for red, belong 
to the chinolme or quinoline group, and are 
iflochinolme red, dicyanine, and the isocyanmes 


orthochrom T, pinaverdol, pinachrome, homocol, 
isocol, etc. 

DYES FOR COLOURING PHOTOGRAPHS 

In choosing dyes for colouring photographs 
on a gelatine basis it is important to take into 
consideration first their stability when exposed 
to light, and secondly their affinity to gelatine. 
The following are the most suitable : acid violet 
7 BN, wool blue N extra, patent blue, fast acid 
violet, acid green, alizarine cyanme (blue violet), 
tartrazme (yellow), chinoline yellow, brilliant 
orange, Ponceau 5 R (red with violet tinge), 
new coceme (bright red), erythrosme (bluish red), 
fast brown, water soluble fast blue and water 
soluble nigrosine (blue black). All these colours 
will take well on gelatine if it has not been 
hardened. For collodion prints it is advisable 
to use albumen as a vehicle for the dyes. 

DYES, IMPROVING NEGATIVES WITH 

(S^J^ “Retouching, Chemical.”) 

DYNACTINOMETER (Fr., DynactinomHre ; 
Ger., Dynakiinofneter) 

An instrument by which the actinic power of 
light may be measured, or the rapidity of differ- 
ent lenses compared. 



EASEL, ENLARGING (Fr., Chevalet d'aqran- 

dissement, Chevalet d reproduction , Ger., 
Vergrosserungs-Stativ) 

A support to hold the bromide paper during 
the operation of enlarging. In order to ensure 
parallelism with the negative in the enlarging 
camera or lantern, the easel is made to run on 
rails ; or it is fixed, the lantern or camera bemg 
moved instead. The easel may consist simply 



A. Typical Modem Enlarging Easel 

of an upright board supported by a firm base or 
crosspieces, but it is a great convenience if it 
possesses a swing movement, which will permit 
the correction of vertical lines that are shown 
as slanting m the negative, through the tilting 
of the camera when taken. Fonncrly the worker 
was content to fasten up the bromide paper with 
pins ; now many easels are provided with spring 
clamping bars, which save time and also hold tlie 
paper flatter. Another arrangement is to attach 



B. Enlarging Easel which Readily Assumes 
Horizontal Position 

to the easel a hinged frame carrying a sheet of 
glass, this being fastened down over the paper. 
A illustrates a typical modem enlarging easel, 
with rising, falling, and swing movements ; 
while B shows an easel of very solid construction, 
which, besides allowing for rise and fall and for 
any degree of swing, may instantly be changed 
to a horizontal position for pinning the paper, and 


as easily returned to its former upright position, 
in which it automatically catches. Some easels are 
made with a ground-glass focusing screen, so that 
the projected image may be focused from the 
back ; these may, or may not, be provided also 
with a dark-slide to carry the paper. The easel 
is preferably painted black ; otherwise, when 
only a part of the negative is to be enlarged, a 
good deal of stray light will be reflected from the 
easel. The white paper used to focus on should 
preferably be removed, or covered with some- 
thing black, before fastening up the bromide 
paper. In the majority of cases, however, this 
may be omitted without any ill result ; but it 
is imperative if plates are used, as when making 
enlarged negative.s, etc. 

It IS sometimes necessary in enlarging to 
correct the distortion in the original negative 
by swinging the easel out of parallelism. In 
a typical easel for process work, both a ver- 
tical and horizontal swing can be obtained, 
and the negative can also be turned in its own 
plane to any axis. Max Jaff^, of Vienna, has 
done some remarkable panoramic copying with 
an easel of this kind, securing pictures with an 
enormously wide angle by ignoring the original 
distortion m the negative and correcting it when 
copying, at the same time joining up the image 
on one negative to another to secure a large 
combination negative. 

EAU BROME 

Bromine water ; used at one time in the 
daguerreotype process, for stopping the action 
of light. 

EAU DE JAVELLE (Fr., Eau de Javelle : 

Ger , Bleichwasser, Javelhsche Lang) 

A clear, colourless fluid smelling of chlorme, 
used as a reducer, “ hypo " ehminator, and stain 
remover ; known also as sodium hypochlorite, 
ozone bleach, and Labarraque’s solution. It was 
one of the earhest of the bleaching solutions, 
and was &st made at Javelle, Pans, hence its 
name. There are several methods of making 
it, the best for photographic purposes being : 
Add I oz. of sodium carbonate to 4 oz. of water, 
shake well, and add 320 grs. of bleaching powder 
(chloride of hme), and shake well again. Filter, 
shake up the residue with water, and again 
filter. The filtrate is a solution of hypochlorite 
{eau de Javelle). Aadified with oxalic acid, it 
forms an active stain remover, but it is safer 
to use it without the acid. Its use is not now 
recommended, safer methods having super- 
seded it. 

EBONITE 

A black compound of indiarubber or caout- 
chouc, sulphur, and pigment, with occasionally 
certain filling substances, used for the shutters 
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of dark slides, developing dishes, etc. It is the 
same as vulcanite except that the latter is made 
in many different colours. 

Ebonite has many uses in photography owing 
to its waterproof and aad-proof character. Its 
drawback, however, is its brittleness, though 
this can be overcome, and a flexible ebomte 
obtained, which is useful for some purposes. 
Ebonite has been used for dipping baths for 
wet collodion work, but has not proved popular 
because of a supposed tendency for the bath to 
be injuriously affected. More probably this is 
due to the difficulty experienced in cleaning 
such baths. 

Ebonite dippers for the silver bath, however, 
survive, and have the advantage of not being 
so fragile as glass. Ebonite plate hfters for 
flat dishes and trays are also largely used. 
Draw-out shutters for dark-slides, ins diaphragms 
and Waterhouse stops, developing dishes up to 
about 15 111. by 12 m., and much larger flat 
trays (with an outer wooden casing) for silver 
baths, are made of this material. 

In process work, ebonite is useful for parts of 
etching machines which have to be exposed to 
the acid. 

EBONY STAIN 

Ebony stain (Stephens’.s) is preferred to Indian 
ink by some pen-and-mk artists. It makes a 
good line, and dries with a glossy surface which 
photographs well. It has the drawback of not 
being waterproof, and of more quickly clogging 
drawing pens than does Indian ink. It is cheap, 
and if otherwise suitable it is worth while trying 
to waterproof it by adding a solution made by 
boiling together 2 oz. of shellac and J 02. of 
borax m 10 oz. of water, and straining. 

EBULLIOSCOPE (Fr., thullioscope ; Ger., 
Ehulhoshop) 

An apparatus for testing the purity of a liquid 
or solution by ascertaining the temperature at 
which it boils. When a hquid contains dissolved 
substances its boiling point is usually higher, 
and a concentrated solution has a higher boiling 
point than a weaker one. 

EBURNEUM PROCESS 

An obsolete process invented in 1865 by 
J. M. Burgess, of Norwich, in which a carbon 
or collodion transparency, transferred from a 
sheet of waxed glass, was backed up with an 
ivory-like mixture, which gave it the appear- 
ance of bemg on ivory. Burgess’s onginal 
instructions were, briefly, as follows : — A good 
collodion transparency is necessary, and the glass 
upon which it is taken should be waxed to 
facilitate stripping. Either an iron or pyro 

developer is used, pieierably the following : — 

Pyrogallic add . 3 to 6 grs. 7 to 14 g. 

Citric add . • 3 7 ,> 

Glacial acetic acid . 20 drops 42 ccs. 

Water . . . i oz. x,ooo „ 

Fix with cyanide, well wash, and tone with 
gold. When dry, strips of paper are pasted 
round the plate on the back and then turned 
up so as to form a dish. The plate is placed 
level and coated with the following mixture at 
a temperature of 100® P. (38® C.) ; — 


Gelatine 
Glycerine 
Zinc oxide 
Water . 



I ,, 
10 oz. 


500 g. 

50 „ 

100 „ 

1,000 CCS. 


When set, the plate may be allowed to dry 
spontaneously and the film detached. The pro- 
cess was slow and difficult, for which reason it 
was little used. Imitation cburiieura prints 
widely known as “ Ivorytypes ” {which see) were 
more popular. 


ECLIPSES. PHOTOGRAPHING 

The portrayal of the varying phases of an 
echpse, whether of the sun or moon, is always of 
interest to the photographer. The exact times 
at which these phenomena will occur can always 
be ascertained a considerable time in advance 
from the almanacs, thus enabling the photo- 
grapher to prepare any special apparatus he may 
desire to fit up for the occasion 

Dealing first with eclipses of the moon, the 
chief mterest m these hes 111 the gradual change 
m shape as the moon traverses the earth’s 
shadow. 'When fully eclips(‘d the moon may be 
either quite invisible, or showing of a more or 
less bright coppery colour. The most satis 
factory manner of obtaining a picture of the 
echpse with an ordinary camera is to set up the 
camera on its tripod and focus sharply , then 
swing until the moon is near one end of the 
ground glass. The end chosen should be that 
from which the moon’s image will travel in its 
motion across the sky owing to the earth’s 
rotation. This is always from east to west, so 
that, remembering that everything is inverted 
m the camera, the first exposure should be 
arranged near the right-hand side of Uie plate if 
the observer is in the northern hemisphere. 
Load the dark-slide with isochromatic plates of 
medium rapidity ; draw the slide, and expose 
with the cap Give about a quarter of a second 
exposure. After making one exposure, leave the 
apparatus as it stands, with slide still drawn, for 
say five minutes. During this interval the 
moon’s image will have travelled towards the 
left on the plate, and another similar exposure 
may then be given. Repeat this procedure at 
mtervals of about five minutes until the eclipse 
IS over. On developing, which will be exactly 
like the development of an ordinary subject and 
needs no special description, a senes of pictures 
of the moon will be found extendmg across the 
plate, and of varying shapes, from full arcle, 
through crescents to tlie dusky total eclipse. A 
pleasing variation to the above procedure may 
be made if the observer has a telephoto equip- 
ment, as he can with it obtain larger pictures 
of the moon’s phases, showing more details of the 
surface structure. It will not be possible, how- 
ever, to obtain the whole series of pictures illus- 
trating the progress of the eclipse on a single 
plate owing to the increased magnification. If 
the series is required, then several loaded plate- 
holders must be got ready to hand and the 
plates changed as found most convenient. 

With eclipses of the sun, the problem is some- 
what different, chiefly on account of the very 
great actinic power of even a small section of the 
unedipsed solar disc. If the echpse is only 

E artiiil, the arrangement described above for the 
mar eclipse may be repeated except in regard 
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to the exposure. This must be rendered as 
short as possible. If a focal plane shutter is to 
be employed, the slit m the blind must be made 
as narrow as possible, and the tension run up to 
the maximum. Should a diaphragm or cap 
shutter only be available, then it will be advis- 
able to stop down the lens to the smallest aper- 
ture possible and also use the shutter at its 
greatest speed. 

The greatest interest, however, becomes cen- 
tred in the solar eclipse which becomes total, 
the dark moon blocking out all the usual brilliant 
white disc. Then it is that one is able to see 
that wonderful appendage to the sun, the corona, 
and the ring of ruddy atmosphere, the chromo- 
sphere. On a small scale these features may be 
photographically recorded by means of cap 
exposures, but they will have to be fairly rapid, 
say a quarter of a second, owing to the rapid 
motion of the moon. With a small mechanical 
stand having provision for driving the camera 
at the same rate as the drift of the moon much 
longer exposures may be given, and the coronal 
extensions portrayed to a greater distance from 
the moon’s limb. Owing to the special nature 
of the coronal light isochromatic plates should be 
employed for this class of work, and, preferably, 
the most rapid variety available. For recording 
solar eclipses on a very large scale, speciid 
cameras with lenses of great focal length have 
been at various times employed. For example, 
cameras with lenses of 40 feet focal length were 
used by an American party imder Professor 
Campbell in India. The lens was situated at 
the narrow end of a tube, propped up on the 
top of a wooden skeleton tower. The plate 
holder was in a canvas-covered portion near the 
ground, and in one case the moon’s motion was 
counter- balanced by moving the plate-holder by 
a simple form of clepsydra 

One of the most interesting and instructive 
applications of photography to a total solar 
eclipse consists in the use of the prismatic camera. 
Ill Its simplest form this is the ordmary camera 
with a simple prism adjusted outside the lens m 
such a position that the hght from the echpsed 
sun must pass through both prism and lens 
before it reaches the photographic plate in the 
camera. By this means is obtained a .senes of 
pictures of the sun's .surroundings, instead of a 
single one as before. Every different substance 
present in the sun's atmosphere will show as a 
different ring or series of nngs, and it is by a 
study of such photographs — or spectrograms, as 
they are technically called — that astronomers 
have been able to learn what substances are 
present in the solar atmosphere. In a particu- 
lar example of the prismatic camera, the lens 
aperture is 6 inches, and the focal length of the 
lens IS 7^ feet. There is a single large prism 
of 45° refracting angle rigidly attached outside 
the objective, and the whole instrument is 
fixed to a strong equatorial mountmg driven 
by a delicately adjusted clockwork movement, 
so that exposures of any desired duration can 
be given. 

ECZEMA PROCURATA 

A name given to the skin disease caused by 
the metol developer. For further particulars, 
see imder the heading “ Metol.*' 


EDGING (Fr., Bor dure ; Ger., Etnfassung) 

In wet collodion negative making, especially 
for process work, the glass plates are generally 
edged with mdiarubber solution to prevent the 
film from being washed off during the operations 
of developing, intensifying, etc. Albumen and 
gelatine are also used for the same purpose, but 
with these materials it is generally the practice 



Edgmg Brush 


to coat the plate all over as a substratum. A 
useful device for edging is shown above. A 
small camel-hair brush has a strip of wood 
bound to the side of it, and the two are pushed 
through a cork, which stoppers a bottle or test 
tube containing the rubber solution. 

EDGING NEGATIVES FOR CARBON 
PRINTING 

Negatives intended for carbon printing reqmre 
an opaque margin, called a safe-edge. A narrow 
margin of the print must remain white, as 
otherwise it will be difiBcult to transfer the film. 
This opaque margin may be produced by painting 
the edges of the ^m with water colour, or opaque 
varnish may be applied to the glass side of the 
negative Another method frequently adopted 
IS to attach narrow strips of thin, opaque paper 
to the negative, or to a piece of plain glass. In 
the latter case this glass is placed m the prmting 
frame outside the negative, and one glass may 
be used for many negatives. 

EDINOL (Fr. and Ger , Edtnol) 

A developer, known also as “ Paramol,” under 
which name it was originally introduced m 
1901, but the two agents are stated by some 
not to be exactly the same. It occurs in a 
faint yellowish crystalline powder, havmg the 
formula CeH, OH CHgOH NH*, and it is soluble 
in twelve times its weight of water. Its factor 
number is 20, and it therefore stands midway 
between the slow-working developers, such as 
pyro, hydroquinone, and adurol, and the quick- 
working developers, metol, amidol, etc. It can 
be used as a single-solution or a two-solution 
developer, and works well when combined with 
hydroquinone. Edinol is extremely sensitive 
to the action of bromide as a restramer, so much 
SO that from 10 to 30 per cent, of a saturated 
solution of sodium bicarbonate instead of 
bromide has been recommended in cases of 
over-exposiure. It is clean-working and is par- 
ticularly suitable for bromide and gashght 
papers and transparencies. The formula for 
one-solution and two-solution developers are 
as follow : — 

One-solution 


Sodium sulphite . 

. 2 oz. 

200 g. 

Water 

. 5 » 

500 CCS. 

Dissolve and add — 



Edinol 

. \ oz. 

50 g. 

Sodium carbonate 

• ,, 

250 CCS. 

and then add water to make 10 oz. 

This forms 


a concentrated developer, and for use is diluted 
with from five to ten times its volume of water. 
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Two-solution 

A. Sodium sulphite . 2 oz. 100 g. 

Edinol . . .96 grs. 10 „ 

Water to . .20 oz, i,ocx) ccs. 

B. Sodium carbonate . . 10 % sol. , or 

Potassium carbonate . 5 % sol. 

Use equal parts of A and B. Sodium carbonate 
works slowly, and for quicker working potas- 
sium carbonate may be substituted for it. (For 
use combined with hydroquinone, ses “ Devel- 
opers, Mixed ”) 

EDISON’S KINETOSCOPE {See ‘Kineto- 
scope.’') 

EDWARDS’S FORMUL/E 

These include a one-.solution intensifier made 


up from the following : — 


A. 

Mercuric chloride . 

60 

grs. 

3'9 

g- 


Water 

8 

oz. 

227 

ccs. 

B. 

Potas.sium iodide 

180 

grs. 

11*7 

g- 


Water 

2 

oz 

57 

CCS. 

C. 

Sodium hyposulphite 

120 

grs 

7 

g- 


Water 

2 

oz 

57 

ccs. 


When all are dissolved add A to B, shake well 
and add C , allow to stand for an hour or two 
before use. Soak the negative m tlus imtil 
intensified, and then immerse m a “ hypo ” fixing 
bath for half a minute, finally washing well If 
local intensification is required, the solution 
may be applied to the parts with a camel-hair 
mop or a pad of cotton - wool. Edwards's 
reducer or clearing bath is used chiefly for 
removing yellow stains from negatives that have 
been developed with pyro. The formula is : — 

Alum . . . . I oz. S 5 g. 

Ferrous sulphate . . 3 ,, 165 ,, 

Sulphuric aad . . i drm. 6 25 ccs. 

Water . . .20 oz. 1,000 ,, 

This gives an apple-green solution, which is used 
after fixing and washing It keeps well if the 
used liquid is not returned to the stock solution. 
Another formula due to Edwards is given under 
the heading “ Redeveloper.” 

EFFECT (Fr., Effet ; Ger , Wtrkung) 

The general impression given by a print apart 
from any examination of its details. It depends 
mainly on the disposition of its prmapal masses 
and its chiaroscuro {which see). 

EFFLUVIOGRAPH 

An invention by Mens. Tommasi, in 1886, by 
the use of which all the effects of photography 
w^ere obtained through the electric effluvia or 
obscure discharge. Two metal brushes, placed 
parallel in front of one another, were each con- 
nected to the pole of a Holtz machine. A dry 
plate of about the same height was placed per- 
pendicularly to the brushes; and on the dis- 
charge taking place in darkness an image was 
obtained by radiations. 

The term effluviography is sometimes applied 
to images obtained b^y what is commonly known 
as vapography and atmography {which see). 

EGG, WHITE OF (Fr., Blanc des oeufs, Alhu- 
mine ; Ger., Frisches Eiweiss, Albumin) 
Commonly referred to in photographic pro- 
esses as albumen {which see). First used for 


coating glass plates by Niepce de Saint- Victor 
in 1848. About 1866 it was largely used for 
albumenised paper, and one maker stated at 
the time that he broke 2,000 eggs daily, merely 
to obtain the w'hites. Mayall, whose albumen 
negative process was widely used, stated that 
the white of a duck’s egg is more sensitive than 
that of a hen's egg, and that the white of a 
goose’s egg was more sensitive than either. 

In process work the whites of eggs are largely 
used for making up the albumen-bichromate 
solution in preference to dried albumen 

EGYPTIAN VIGNETTES {See “Black Vig- 
nettes.”) 

EIKONOGEN (Fr , Tconogdne ; Ger , Eikonogen) 
A developer introduced by Dr. M. Andresen 
in I S89 , it appears in a yellowish white powder 
or yellowish crystals when fresh, but rapidly 
changes to a brownish tinge. Its formula is 
^10^6 (OH) NHg SO2 ONa. It is sparingly 
soluble in water, but readily so in the presence 
of alkalis, especially when heated It can be 
used in a one-solution or a two-solution form, 
and IS suitable for all kinds of plates and bromide 
and gaslight papers It is widely advocated for 
very rapid exposures, for which the following 
one-.solution mixture, which is ready for use, is 
particularly suitable : — 

Eikonogen . . . 100 grs. 20 g. 

Sodium sulphite . . 200 ,, 4^^^ ,, 

Sodium carbonate . 100 ,, 20 ,, 

Potassium bromide . 5 ,, i ,, 

Water . . . 10 oz. 1,000 ccs. 

The small quantity of bromide added appears 
to increase the density of the negative, but where 
there is a suspicion of under-exposure, and when 
soft portrait negatives are desired, it is better 
omitted. Bromide acts very powerfully with 
eikonogen, and further additions m cases of 
over-exposure .should be made cautiously. The 
following IS the formula for the two-solution 
form : — 

A. Eikonogen . , i oz. 50 g. 

Sodium sulphite . 4 ,, 200 

Water . . . 20 ,, 1,000 ccs. 

B. Sodium carbonate 3 ,, 150 g. 

Water . . . 20 ,, i,ckjo ccs. 

For use, imx r part of A, i part of B, and 
2 parts of water. Potassium carbonate may 
be used in place of the sodium in the B solution, 
and a more energetic developer obtained. When 
eikonogen is used for wet plates they generally 
need to be intensified, preferably with pyro- 
silver. (For an eikonogen-hydroquinone com- 
bination, see “Developers, Mixed.”) 

EIKONOGEN PRINTING PROCESS 

A process invented in 1895 by A. Frey, of 
Pans. Anihne, or toluidine, is treated with 
sulphuric acid, and the almost colourless pro- 
duct is dissolved in warm water. A mixture of 
this solution with eikonogen, appUed to albumen 
paper, gives a rnaction on exposure to light. 
Cherry or blackberry juice is bleached by mixing 
with eikonogen solution, but when paper coated 
with the mixture is exposed to light the colour 
returns. In the same way, several iron, copper, 
and tin salts, when mixed with eikonogen, are 
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sensitive to light. Freshly prepared potassium 
formate with eikonogeu also yields a sensitive 
substance. 

EIKRONOMETER (Fr., Eikronomltre ; Get., 

Eikronometer) 

An early form of the Watkins dark-room 
clock. (See “ Clock, Dark-room.”) 

ELECTRIC INKLESS PRINTING 

A process invented by W. Friese-Greene, in 
which the electric current was made to pass 
through the type forme and the impression 
cylinder of an ordinary letterpress printing 
machine. The paper was treated chemically, 
probably with an iron salt, and when impressed 
on the type was darkened by the electric action. 

ELECTRIC LIGHT (Fr., Lumiire Hectrique ; 

Ger., Elektnsches Ltcht) 

The electric light is the most practically useful 
artificial illuminant for photographic purposes. 
Where public mains are not accessible, a small 
dynamo, driven by a gas-engine, offers the most 
convenient means of installation. Apart from 
the initial expense of the dynamo and engine, 
this is naturally more economical than the public 
supply, though involving greater trouble and 
attention. The switches should be such as will 
stand hard wear and rough usage, and an adjust- 
able resistance is an advantage. There are four 
principal types of lamps — tie arc, the incan- 
descent or glow lamp, the Nemst lamp, and the 
mercury vapour lamp In portraiture, the arc 
lamp is most used. For studio employment and 
for ordinary black-and-white copying, the 
enclosed arc is best, but for photographing 
colour the open arc is superior. These two 
patterns arc fully dealt with under the heading 
“ Arc Lamps.” Flame arc lamps, in which a 
brilliant golden yellow light is obtained by 
incorporating metallic salts in the carbons, or 
by introducing a central core of such salts, have 
also attracted some attention among photo- 
graphers, it having been stated that colour values 
are better reproduced with them. A plate 
sensitised for yellow has, of course, to be 
employed. An arc lamp in use should not be 
examined or adjusted without a piece of smoked 
yellow glass before the eyes, or goggles of the 
same material. 

The incandescent glow lamp is yellower and 
less actinic than the arc, but a number of these 
suspended inside a dead white spherical or para- 
bolic reflector, having a muslm diffusing screen 
in front, can be used for portrait work, giving 
a soft and pleasing lighting. Several lamps of 
this kind are on the market. Ruby and orange 
glow lamps are much used in the dark-room. 
The new metallic filament lamps have greatly 
improved the efl&ciency of incandescent dectric 
lighting, yielding better illumination with less 
current than carbon filament lamps. 

The Nemst lamp makes use of a thread of 
yttrium and zirconium oxides, and similar 
metallic earths. These lamps are employed 
with the optical lantern and for enlarging : they 
are economical oi current and carry their own 
resistances. 

The mercury vapour lamp is dealt with under 
its own heading. It requires very little current, 

14 


and is a useful light for printing, copying, or 
enlarging. A certain prejudice exists against 
its employment in portraiture owing to its 
unpleasant colour, due to the absence of red 
rays, but this is easily remedied by using one or 
two mby glow lamps in addition. 

For copying, etc., the nearness with which the 
lamp can be placed to the easel is of import- 
ance from an economical standpoint, other 
considerations being equal. Thus, the enclosed 
arc can be brought closer than the open arc, 
the flame arc still nearer, and the mercury vapour 
lamp nearest of all. 

In process work^ the electric arc light is invari- 
ably used for copying in preference to daylight. 
{See “ Arc Lamps.”) Mercury vapour lamps 
are also used to some extent. Incandescent 
electric lamps are not sufficiently powerful for 
general use. 

ELECTRIC LIGHT FOR OPTICAL LAN- 
TERN {See ” Optical Lantern.”) 

ELECTRIC RADIATIONS {See ” X ray 
Photography.”) 

ELECTRIC TELEPHOTOSCOPY {See 
" Photo-telegraphy.”) 

ELECTRO 

A common abbreviation of the term “ Elec- 
trotype ” {which see). 

ELECTRO ETCHING 

Numerous processes have been put forward 
at various times for etching by means of the 
electric current, but none has come into regular 
commeraal use. The earliest was a method of 
etching the daguerreotype plate. Fizeau gilded 
the image by depositing gold upon it, and then 
etched the parts not covered by the gold, which 
acted as a resist. Grove, Donne, and others 
produced engraved plates m this manner, per- 
forming the etching by galvanic action, but the 
difficulty of biting the delicate daguerreotype 
image to a sufficient depth and obtaining the 
requisite ink-holding grain soon led to the 
abandonment of the method. Prof. Jacobi, m 
1839, engraved line plates into relief by electric 
etching, and about the same time Thomas 
Spencer, of Liverpool, described a process of 
galvanic etching by coating copper plates with 
a resist ground and scratching lines through it. 
In later times J. W. Swan used electric etching 
for photogravure plates. Images scratched with 
needle-points through an etching ground have 
often been successfully etched. Sanger Shep- 
herd some years ago described a process of etch- 
ing a bitumen print on copper by depositing gold 
on the parts laid bare by development and 
etching the other parts. Dr. Strecker has 
patented a process for electric etching with the 
solution of a zinc salt. Zinc, copper, and steel 
have been successfully etched, but the process 
is slower than ordinary etching, and does not 
appear to have any advantages. 

ELECTROGRAPH (Fr., tUctrographe ; Ger., 
Elektrograph) 

An apparatus for the telegraphic transmission 
of photographs, invented conjointly, in 1901, by 
H. R. Palmer, M. K. T. Mills, and Dr. W. P, 
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Buulany. The receiving and transmitting 
machines are identical in construction, and may 
be used alternatively. The transmitter carries 
a zinc enlargement of a half-tone plate, curved to 
fit a cylinder, the depressed or etched portions of 
the plate being filled with an insulating material. 
Over the cylinder a stylus is made to travel, 
much after the manner of a phonograph stylus. 
At the other end of the wire, the receiving cylinder 
is fitted with a pen, which travels at the same 
rate as the transmitting stylus over a sheet of 
paper placed beneath. When the stylus is in 
contact with metal the circuit is completed, and 
the pen of the receiving instrument traces a dot 
or line corresponding with that on the zinc plate ; 
but when the stylus touches the insulating 
matcnal m the etched portions the circuit is 
broken, and no mark is made by the pen. As a 
consequence, the picture on the half-tone plate is 
reproduced at the receiving end, and from the 
copy a smaller plate, suitable for pre.ss use, may 
be made by reduction in the usual manner Each 
instrument is provided with a pen as well as a 
stylus, and either may be used at will. 

ELECTROGRAVURE 

A process invented by Jos. Rieder for etching 
on steel by galvanic means. It was shown at 
the Paris Exhibition of 1900. 

ELECTROLYTIC BREAK {See “Contact 
Breaks.") 

ELECTRO-PHOTOTYPY 

A name given to Sutton’s process (not used 
commercially) of making half-tone printing 
blocks. A half-tone negative was made by 
photographing through a ruled screen on to a 
gelatine plate. After being developed, and 
before it was completely dry, the plate ^/as 
heated, this having the effect of swelling the 
dots into high relief. The plate was then used 
as a mould for electrotypmg. 

ELECTROTINT 

A fancy name given to the half-tone process 
by an American firm. 

ELECTROTYPE (Fr., Electrotype, Galvayio ; 
Ger., Galvano, Galvantsche Rieder schla^) 

A copy or reproduction of a relief surface 
made by the electrotyping process. 

ELECTROTYPING (Fr., Electrotypage, Galvano- 
plastie : Ger., Galvanoplastik) 

A process by which engraved plates, type 
formes, etc., are reproduced. They are pressed 
into a layer beeswax, the resulting mould is 
blackleaded by brushing or by spraying with a 
solution of blacklead, to make the surface con- 
ductive, and the mould is then suspended m a 
solution of copper sulphate, a copper plate being 
suspended opposite and near to the mould to 
form an anode. The two are connected to a 
source of electric current, and copper is then 
deposited in a thin shell on the mould until 
thick enough to be stripped off. This shell is 
filled up at the back with type metal to give it 
sufficient thickness and solidity, and after being 
planed at the back and mounted on a wood or 
metal block is ready for printing from. 


Photographic reliefs in gelatine have also been 
elcctrotyped. {See “ Swelled Gelatine Process.") 

The late G. Scanioni, of St. Petersburg, suc- 
ceeded m electrotyping from the image of a wet 
collodion negative. Nickel, nickel steel, iron, 
brass, and other metals have also been success- 
fully deposited by electro typing. In the Ord- 
nance Survey Office, Southampton, original 
engraved maps are reproduced by electro typing 
The copper plate is silvered to prevent the 
copper from adhering, and a thick shell is 
depo.sited. This is m relief, and forms the 
matrix from which any number of duplicates 
may be made. The matrix is silvered and 
deposited on in the same way as upon the 
original. Major-General Waterhouse, when at 
the Survey of India, successfully elcctrotyped 
from a photographic carbon image developed 
on the copper plate. {See also “ Daguerreotypes, 
Electrotypmg.’’) 

ELECTROTYPY 

A process of reproducing daguerreotypes by 
elcctro-dcposition. 

ELECTRO-ZINCOGRAPHY 

A process of engraving on zme in which the 
electric current is used. 

ELEMENT (Fr , tlfmcnl ; Ger , Element) 

This term has been applied by chemists to 
those substances which cannot, by any known 
means, be split up into other and simpler forms 
of matter. The following table is a b.st of them, 
with the symbol and atomic weight of each. 
The symbol, it may be explained, ns the chemist’s 
shorthand or grammalogue, whilst the atomic 
weight IS that m which tach element combines 
with others to form salts or compounds. Thus 
the chemist writes AgNOg for silver nitrate, 
and this formula means that there arc ir)8 parts 
of silver, 14 parts of nitrogen, and 48 parts of 
oxygen combined to fonii 170 parts of silver 
nitrate If now it is wished (o form silver 
bromide from tins, using potassium bromide, 
the equation or .shorthand for the decomposi- 
tion which would occur would be written : — 

AgNOg -b KBr = AgBr -b K NO, 
108,14,48 108,80 39,14,48 

170 -b 119 = 188 -f lOI 

and this .shows that 119 parts of potassium 
bromide would be required to convert 170 parts 
of silver nitrate, and the result would be 188 
parts of silver bromide, with 10 1 parts of potas- 
sium nitrate as a by-product ; and no matter 
what actual weight of silver nitrate was used, 
the combination would always take place in 
the above ratio — 170 ; 119. 


Name 

Symbol 

Atomic weight 

Aluminium . 

. A 1 . 

. 27 

Antimony (Latin 
Stibium) 

. vSb . 

. 120 

Arsenic • 

. As . 

. 75 

Banum , 

, Ba . 

• 137 

Beryllium 

. Be . 

. 9-1 

Bismuth 

. Bi . 

, 208 

Boron . 

. B . 

. 11 

Bromine 

, Br . 

. 80 

Cadmium 

. Cd . 

• 112 
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Name 

Symbol 

Atomic weight 

Cassium 

. . Cs . 


133 

Calcium 

. Ca . 


40 

Carbon . 

. C . 


12 

Cerium . 

. Ce . 


140 

Chlorine 

. Cl . 


35*5 

Chromium 

. Cr . 


52 

Cobalt . 

. Co . 


59 

Copper 

(Latin : 


Cuprum) 

. Cu . 


63 

Didymium 

. Di . 


142 

Erbium. 

. E . 


166 

Fluonne 

. F . 


19 

Gallium 

. . Ga . 


70 

Germanium 

. . CjC . 


72-3 

Gold (Latin 

Aurum) Au . 


197 

Helium . 

. He 


4 

Hydrogen 

. II . 


I 

Indium 

. In . 


113 

Iodine . 

. I . 


127 

Iridium 

. It . 


193 

Iron (Latin: P^rrww) Fe . 


56 

Lanthanum 

. La . 


138 

Lead (Latm 

: Plum- 


hum ) . 

. Pb . 


207 

Lithium 

. Li . 


7 

Magnesium 

• Mg 


24 

Manganese 

. Mn . 


55 

Mercury 

(Latin : 



Hydrarf^yrum) . Ilg . 


200 

Molybdenum . Mo . 


96 

Nickel , 

. Ni . 


59 

Niobium 

. Nb . 


94 

Nitrogen 

. N . 


14 

Osmium 

. Os . 


195 

Oxygon . 

. O . 


16 

Palladium 

. Pd . 


106 

Phosphorus 

. P . 


31 

Platinum 

. Pt . 


193*4 

Potassium 

(Latin : 



Kalium) 

. K . 


39 

Rhodium 

. Rh . 


104 

Rubidium 

. Rb . 


85 

Ruthenium 

. . Ru . 


103*5 

Samarium 

. . Sa . 


150 

Scimdium 

. Sc . 


44 

Selenium 

. Se . 


79 

Silicon . 

. Si . 


28 

Silver (Latin: Argen- 



turn) . 

. Ag . 


108 

Sodium 

(Latin : 



Natrium) 

. Na . 


23 

Strontium 

. Sr . 


« 7*5 

Sulphur 

. . S . 


32 

Tantalum 

. . Ta . 


182 

Tellurium . 

. Te . 


125 

Thallium 

. T 1 . 


204 

Thorium 

. Th . 


232 

Tin (Latin: Stannum) Sn . 


118 

Titanium 

. Ti . 


48 

Tungsten 

(Latin : 


Wolfrunium) . W . 


184 

Uranium 

. U . 


240 

Vanadium 

. V . 


51 

ytterbium 

. Yb . 


173 

Zinc 

. . Zn . 


65 

Zirconium 

. . Zr . 


90 


The Latin names iti brackets are included to 
show the derivation of the symbols. Only the 
atomic weights generally used are given, as these 


are continually under revision, <'md some are 
still in doubt, ^though only to the first or second 
place of decimals. The newer gases and some 
of the latest discovered elements — such as 
radium, etc. — are not included. 

ELEMI {See “ Gums and Resins.") 

ELIMINATORS ( 5 ^^ “ * Hypo ’ Eliminators.") 

ELLIOTYPE 

A process of painting a picture upon glass> 
in body and transparent colours, and printing 
therefrom as though it were an ordinary nega- 
tive ; named after its introducer. It was never 
largely used, and is now obsolete. 

EMERY (Fr., t.mcYi ; Ger., Schmirgel) 

An exceedingly hard mineral, varying slightly 
in colour, a compact variety of corundum, and 
very generally regarded as an iron ore. Chemic- 
all}^ it consists of aliimma, silica, and iron. Its 
chief source is the Isle of Naxos. It is reduced 
to powder and used for grinding and polishing 
metal, glass, etc. Opticians use it for the first 
rough grinding of lenses. Square sticks of 
emery, called emery fifes, are sometimes usef 
by wet collodion workers for taking the sharp 
e^e off glass plates ; but carborundum sticks 
have been found better. Emery is sometimes 
used m the form of a very fine powder instead 
of pumice powder for cleaning copper and zinc ; 
and collotype workers grind the surface of their 
thick glass printing plates with fine emery to 
give a matt surface to winch the film can adhere. 

EMETICS {See “ Poisons and Their Antidotes.") 

EMISSION, NODE OF {See "Nodal Points.") 

EMULSION (Fr , limulsion ; Ger., Emulsion) 

A liquid, usually viscous, containing in 
suspension an insoluble body m oxi extremely 
finely divided state. Plates, films, and bromide, 
gaslight and prmting-out papers are coated 
with emulsions. To such perfection has the 
commercial manufactiue of these articles attained 
that it will hardly pay the average worker to 
prepare his own : but from an educational point 
of view the msnutactme of emulsions is extremely 
valuable. In the fvdlowing notes only tested 
formulae are given, and it must be clearly under- 
stood that perfection is only attainable after 
considerable experience, and the tyro must not 
expect to prepare either papers or plates as 
excellent or as fast m working as those com- 
mercially obtainable. 

The various stages in emulsion making will be 
outlined, and the reasons for each step explained. 
Let it be assumed, therefore, tliat it is wished 
to make a silver: bromide gelatine emulsion. 
The bromide is formed by double decomposition 
or chemical interchange between an alkaline 
bromide, usually potassium or ammonium, and 
silver nitrate. If aqueous solutions of these two 
salts were mixed m a haphazard fashion there 
would certainly be obtained a coarse, granular 
form of silver bromide which would at once sink 
to the bottom of the vessel, and there might be 
an excess of either silver nitrate or bromide. To 
prevent the immediate deposition of the bromide. 



Emulsion 


213 


Emulsion 


and to obtain a fine grain, a vehicle — gelatine — 
is added to the alkaline bromide solution, and 
the fineness of grain largely depends upon the 
proportion of gelatine used. If too much gela- 
tine, or too hard a kind, be used during mixing 
it is difficult to obtain high speed, as the gelatine 
acts as a mechanical res trainer , on the other 
hand, if too little is used, a coarse granular 
deposit is formed, and the emulsion tends to 
fog and thinness. When an alkaline bromide 
and silver nitrate are mixed together they com- 
bine in definite proportions according to their 
molecular weights The molecular or combining 
weight of potassium bromide is 119, and that of 
silver nitrate is 170. If these quantities were 
weighed out exactly, whether in grams, ounces, 
pounds, or tons, or grammes or kilogrammes, 
exactly 188 parts of silver bromide would be 
formed, and there would be found in the water 
neither silver nitrate nor potassium bromide , 
but the slightest error in weighing might give 
an excess of silver nitrate, which would be 
fatal to the emulsion in development It is 
customary, therefore, to use an excess of bromide 
or other salt m all emulsions intended for develop- 
ment , this excess varies in most formulie, and 
is governed by the process used, the quality of 
the gelatine and the speed required. Some 
gelatines will give perfectly clean emulsions with 
a much smaller excess than others. Then, as 
one of the prime uses of the excess of bromide 
is to keep the emulsion free from fog, a reasonable 
ext*ess IS useful on this account, and increase 
may make an otherwise foggy-working formula 
satisfactory. Of recent years it has been con- 
sidered that an increased excess of bromide 
tends to give faster emulsions for negative work, 
but it has at the same time a tendency to pro- 
duce thinness in the high lights A normal 
ratio is 100 of silver nitrate to 8 j of potassium 
bromide, though it will be seen that the ratios 
given in the formula? vary from this m some 
cases. 

When first mixed the emulsion is very slow, 
no matter what formula is used, and would be 
quite imsuitable for anything but lantern plates. 
It IS therefore subjected to a “ ripening " process, 
either by continued application of heat or the 
use of ammonia Exactly what occurs during 
ripening is a matter of doubt, but it is generally 


assumed that the silver bromide grain increases 
in size and that this increase is accompanied 
by greater sensitiveness to light ; the change 
is probably more of a physical than chemical 
nature. 

It has been already stated that there is a 
chemical interchange between the silver nitrate 
and bromide, and this is represented by the 
following equation, which may be said to be 
the chemist’s shorthand method of explaining 
what occurs : — 

AgNO, KBr = AgBr -h KNO3 

siher ti’ Irate pot bromide silver bromide pot. nitrate 
170 1 19 188 101 

The figures here arc the molecular or com- 
bining weight, and, as has already been 
explained, 170 parts of silver nitrate combine 
with 1 19 of potassium bromide to form 188 parts 
of silver bromide and 10 1 parts of potassium 
nitrate. Alkaline nitrate thus formed must be 
got nd of, and this is the purpose of the washing, 
which also removes the excess of alkaline 
bromide and the ammonia, if this latter has been 
used for ripening. Were these salts not washed 
out they would crystallise out oil the plate 
during the process of drying after coating, and 
either prevent the access of light, or give rise to 
crystalline markings which would show in the 
negative 

There arc two distinct systems of making 
emulsions : the acid or boiling process and the 
ainnionio-nitrate process. The former, as a 
rule, IS used for somewhat slow emulsions, and 
the latter for the faster negative kinds. As to 
the highest speed obtainable by the acid process, 
no definite data are available, but certainly 
200 H. and D may be considered the hmit, whilst 
by the ammonia process from 3CX:) to 400 H. and 
D. can be reached. In the aad process the 
mixing and the ripening are effected m an acid 
gelatine solubon, whilst in the other process 
cither the whole or part of the silver nitrate is 
converted into ammonio-nitratc of silver For 
amateur work the ammonia process is somewhat 
easier, and, if excessive speed is not required, 
nice dean emulsions, giving good density, can 
be obtained. 

Before treating further on the actual mixing 
of the emulsion, it should be stated that the 


TABLE I 


Ammonium bromide 
Potassium bromide 
Sodium bromide 
Ammonium chloride 
Sodium chloride 
Ammonium iodide . 
Potassium iodide 
Sodium iodide 


S'S) 


98 

119 

103 

53*5 

58-5 

143 

166 

150 


O t ^ 

IIH 


1-734 

1*427 

1*620 

3-177 

2*906 

1*172 
1*023 
I -133 




^ o < 


•576 

•700 

•606 

•315 

•344 

•853 

•977 

•882 


•S 




1*918 
1*578 
1*825 
2*682 
2*453 
1*620 
I *41 5 
1*566 


-ii a K 

O W 


•521 

•633 

•548 

•373 

•408 

•617 

.707 

•638 


';s a 

"I ^ 


o 

P 


I -106 
•844 
1-382 
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alkaline bromides and iodides are interchange- 
able, though as a rule that given in a formula 
should be adhered to ; still, the accompanying 
tables, compiled by Ackland, will be found ex- 
ceedingly useful, as they allow of the easy cal- 
culation of the necessary amount of haloid for 
any quantity of silver, or the substitution of one 
for another. 

Table I. enables the worker to calculate the 
weight of haloid to convert any given quantity 
of Sliver, or, vice versa, the quantity of silver 
haloid produced from every gram of haloid, or 
the weight of silver haloid produced from every 
grain of silver nitrate. If, for instance, the 
formula is : — 

Potassium bromide . ,150 

Potassium iodide . . 10 

Ammonium chloride . . 25 

Gelatine .... 200 

The quantity of silver required to saturate the 
above can be calculated by taking the figures 
in the third column and multiplying by the 
above Thus : — 

Potassium bromide 150 x 1*427 ** 214*05 
Potassium iodide 10 x 1*023 = 10*23 
Ammonium chloride 25 x 3*177 = 79425 


Weight of silver nitrate required 303 705 

The fourth column enables the worker to cal- 
culate readily what excess of soluble haloid 
there may be present in the emulsion ; whilst 


considerable influence on the final result, both 
as regards speed and density. If the speed 
required is approximately obtained in the first 
process of cooking, then pouring out the emul- 
sion into flat pans to the depth of about i in. 
will quickly arrest the npening action, especially 
if the pan or dish is stood m cold nmning water. 
In summer-time it is even advisable to pack ice 
around the pan, which for such small quantities 
as given in these pages may be a clean (most 
important) 15-m. by 12-in. dish. On the other 
hand, if the emulsion is allowed to set in its 
mixmg pot, greater speed is obtained, espeaally 
when ammoniacal emulsions arc made, because 
the heat is longer retained, and there is less 
chance for the escape of the ammoma. It is as 
well, however, in tins case to cool the bulk of 
the emulsion by running cold water around the 
pot and constantly stirring ; ice water, too, may 
be UvSed, but care must be exercised, as when an 
emulsion is poured out mto flat, ice-cooled pans 
to set there is danger in the case of negative emul- 
sions of a want of density m the highest lights. 

Still more important with regard to the 
density and speed of the emulsion is the lapse 
of time between the setting and washing ; and 
in the case of negative emulsions the speed may 
be nearly doubled, and consequently the density 
of the high lights mcreased, by allowing the 
emulsion to stand m the sohd state in cold for 
twenty-four to forty-eight hours. Except where 
otherwise advised, the normal time is about 
twelve hours ; that is to say, a negative emul- 


TABLE II 



« 1 
■n^ 

1 Potassium 
i bromide 

1 

Sodium 

bromide 

5 *^ 

11 

Ammonium 

iodide 

Potassium 

iodide 

Sodium 

wdtde 

Ammonium bromide . 



1 

*823 

•951 

1-832 

1*675 

•676 

•59 

•653 

Potassium bronude 



1*215 

I* 

1*156 

2*226 


•821 

*717 

*704 

Sodium bromide - . 


• 

1*051 

•865 

I* 

1*925 

1*761 

•71 

•62 

-684 

Ammonium chloride 


• 

*546 

•449 

•519 

1* 

•914 

-369 

•322 

•356 

Sodium chloride . 


• 

*597 

*491 

•568 

1 -O 03 

I* 

1 *403 

*352 

•S 9 

Ammonium iodide 



1*479 

1*217 

1*408 

2*712 

2-478 

1 1* 

•873 

-966 

Potassium iodide 



1*695 

1*394 

1*612 

3*104 

2-8^9 

1 1*145 

1* 

1-107 

Sodium iodide . • 



1*53 

1*259 

1*456 

2-803 

2-564 

1-034 

* 9<^3 

1- 

1 


columns 5, 6, and 7 enable him to work back 
■when he has determined on a fixed content of 
silver haloid. 

Table II. is extremely useful for finding the 
weight of one haloid that will replace another. 
Supposing, for instance, that it is desired to 
replace 80 grs. of ammonium bromide with the 
sodium salt ; then in the first vertical column 
headed “ ammonium bromide ” there will be 
found against sodium bromide 1*051, which is 
the weight of this salt that will convert as much 
silver nitrate as one gram of ammonium bromide. 
Therefore 1*051 x 80 = 84*08 would be the 
quantity of sodium haloid to use. 

Before entering into the making of emulsions 
it may be as well to consider the subsequent 
operations first, as they play an important part 
m the quality of the finished emulsion. The 
method adopted for setting the emulsion has 


sioii made one evening is ready the next morning 
to be broken up and washed. 

The easiest method of breaking up small 
quantities of emulsion is to use coarse-meshed 
canvas, the mesh being about i in. square. The 
emulsion should be coarsely cut up by means 
of a silver knife (do not use a steel one), or 
scored through with a wide-pronged silver or 
plated fork, and then put into a sheet of the 
canvas, the ends of the latter being gathered 
together so as to form a bag. The bag is held 
under the surface of a dish of clean water and 
squeezed round and round so as to force the 
emulsion through the mesh. Faihng the canvas, 
a fork can be effiaently used if the emulsion has 
been set in a dish, as it can be scored longitudin- 
ally and then across at right angles so as to cut 
it up into little cubes, which should not be too 
small, as otherwise they pick up too much water. 
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Commercially, when large quantities of emulsion 
have to be treated, a power or hand press is 
used, and the emulsion forced through a perfor- 
ated plate. 

After shredding, the emulsion is washed. 
According to the quantity to be treated, washing 
may be effected either m fiat trays or by means 
of a calico or linen bag and a deep jar. In the 
first case, a sheet of linen should be placed over 
the dish or tray, and the emulsion placed in 
it and a stream of water allowed to run in at 
one comer and out at the diagonally opposite 
comer ; it is as well to raise slightly that end 
of the dish at which the water flows in. In the 
case of the bag method a square of linen should 
be gathered up into a bag, the emulsion placed 
therein, and .some stout string tied round with 
a sufficiently long loop to pass over a stick 
that rests on the mou& of the jar and allows 
the bag to hang down in the water. By this 
method the soluble and detrimental salts 
formed in the emulsion diffuse out into the 
water. Whichever method is adopted, it is 
important that the water should be frequently 
changed, and it is advisable to squeeze the 
emulsion gently at intervals so as to press out 
the water. 

There is great diversity of opinion as to the 
best duration of washing, some workers main- 
taining that from eight to twelve hours is not 
too long, whilst otliers reduce the time to two 
hours or even less. The disadvantages of pro- 
longed washing are that the emulsion, par- 
ticularly m hot weather, picks up a large quan- 
tity of unnecessary water which, unless an extra 
quantity of gelatine is added afterwards, renders 
lie emulsion so sloppy that it is difficult to coat 
It on glass, and, further—particularly with rapid 
negative emulsions — the ripening process goes 
on, and as the soluble bromides in excess arc 
being removed, there is great danger of fog 
ensuing From very careful tests the writer 
has found that all emulsions can be thoroughly 
washed by repeated changes (about tw^elve) of 
water m two hours, and small quantities — par- 
ticularly if the weather is warm — can be thor- 
oughly washed in one hour. The washed emul- 
sion should be allowed to dram well, and is then 
ready for melting. 

The emulsion shreds should be placed m a 
pot in a water bath at 90° F. f about 32° C.) and 
the temperature gradually raised to 120° F. 
(nearly 49® C), at which temperature the final 
quantity of gelatine should be added and the 
whole well stirred till the gelatine is dissolved. 
It IS just as well to keep the emulsion at this 
temperature for at least half an hour, and it 
can then be ^Hered through dean felt jelly- 
bags, or, failing these, swansdown calico or 
Canton flannel, previously washed to remove 
any dressing. If there is any difficulty in gettmg 
the emulsion to pass through the material, 
pressure may be applied by squeezing with the 
hands, but usually, with the emulsion at the 
temperature stated, there is no trouble pro- 
vidmg the filter is first wetted with hot water 
and well wrung out. 

GEhATmo-cHi.oRrDE OR P.O.P. Emulsion. — 
The simplest form of gelatine emulsion is that 
used for P.O.P., and the following formulae will 
give excellent results : — 


Valenta*s Formula 


A. 

Silver nitrate . 

. 307 grs. 

32 g 


Citric acid 

• 77 „ 

8 „ 


Hot distilled water 

. 3 oz. 

160 CCS. 

B. 

Hard emulsion gela- 




tine 

. 922 grs. 

96 g. 


Distilled water 

. 14 oz. 

700 CCS. 

Allow 

to soak for half an 

hour, and 

then melt 

in a water bath at 120® F. 

and add — 


C. 

Ammonium chloride. 28 grs. 

2-8 g. 


Tartaric acid . 

. 28 „ 

2-8 „ 


Sodium bicarbonate 

14 ,, 

1-4 „ 


Alum 

. 18 „ 

1*8 „ 


Distilled water 

3 oz- 

140 CCS. 


The ingredients in solution C must be dis 
solved in the order given, and care should be 
taken to use a sufficiently large vessel, as bnsk 
eflcrvescence ensues. Both B and C should be 
brought to 1 20'’ F. (nearly 49° C.) and mixed, 
and then A, at the same temperature, added 
slowly and with constant agitation. Allow the 
emulsion to stand for from two to four hours in 
a water bath at no® F. (about 43® C.) with occa- 
sional stirring, and then add — 

Alcohol . . *15 firms. 100 ccs. 

and filter through glass wool or two thicknesses 
of Canton flannel or one thickness of swansdown. 
Care must be exercised as to the light used, as 
the fluid emulvSiou cau readily darken in coloui 
whilst digesting even in strong gaslight. The 
duration of digestion or ripening is dependent 
on the speed required. If coated when freshly 
mixed, the emulsion is slow and gives rich and 
vigorous prmts ; if, on the other hand, it is 
ripened for four hours it becomes much more 
rapid, and gives a longer scale of gradation If 
it IS desired to obtain a paper that will keep for 
some time without discoloration, an equal 
quantity of citric acid to that given above 
should be added after digestion. 

Another excellent formula is the following : — 


Wade's Formula 


A. Ammonium chloride. 

25 grs. 

2-6 g. 

Rochelle salts . 

25 „ 

2-6 „ 

Alum 

50 

5*2 „ 

Distilled water 

2 \ OZ. 

125 CCS. 

Dissolve, and add — 

B. Gclatme . 

820 grs. 

86 g. 

Distilled water 

15 oz. 

750 CCS. 

previously dissolved at no® F., and finally 

add— 

C. Silver nitrate . 

284 grs. 

30 g. 

Citric acid 

150 „ 
oz. 

I5'6 „ 

Distilled water 

125 CCS. 


The coating temperature of the above emul- 
sions should be about 95° F. (35® C.). 

If an emulsion suitable for extremely thin, 
flat negatives is required, the addition of a small 
quantity of the chloride of uranium, of nickel 
or of cobalt, to any of the above formulae will 
shorten the scale of gradation, but the most satis- 
factory agent is calcium chromate, which must 
be added with caution, as it is extremely ener- 
getic in its action, o*i per cent, reducing the 
scale of gradation by about one-third. 

For matt surface papers the quantity of gela- 
tine should be reduced so as to make an 8 pet 
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cent, solution. More satisfactory matt emul- 
sions can be obtained by incorporating with the 
emulsion lo per cent, of fine nee starch. The 
necessary quantity of starch should be rubbed 
into a cream with a little water and a small 
quantity of gelatine, taken from the emulsion 
itself, and the whole should be heated to i6o® F. 
(71° C.) for an hour and then added to the 
emulsion. {See also “ Collodion Emulsion.”) 

EMULSIONS FOR DEVELOPMENT 

These may be divided into those for positive 
work and those for negative work. 

Positive Emulsions 

Positive emulsions may again be subdivided 
into chloride and bromide emulsions, the former 
including chloro-bromide also, and such as are 
suitable for gaslight papers and plates. 


Chloride Emulsion {Eder) 


A. 

Sodium chloride 

288 grs. 

30 g. 


Ammonium chloride 

264 „ 

27-5 „ 


Hard gelatine . 

3«4 „ 

40 „ 


Distilled water 

8 oz. 

400 CCS. 


Hydrochloric acid 

5 drops 

10 drop 

B. 

Silver nitrate . 

576 grs. 

6og 


Distilled water 

2 oz. 

100 CCS. 

C. 

Hard gelatine . 

384 grs. 

40 g. 


Distilled water 

10 oz. 

$00 CCS. 


Dissolve C by heating to 120° F. (nearly 49° C,), 
and add B at the same temperature ; then add 
A, also at 120° F., and allow to stand at this 
temperature for ten minutes ; then rapidly cool 
and set. This emulsion yields a satisfactory 
gaslight paper or plate, which readily gives 
warm tones. If the hydrochloric acid is omitted, 
and 240 grs. or 25 g of citric acid is added, very 
warm tones, from yellow to reddish brown, are 
more easily obtained. If the above emulsion is 
cooled down to 95° b'. (35° C ) immediately after 
mixing, and 60 minims or 6 ccs. of liquor 
ammonia? (*880), and 2 oz. or 100 ccs. of distilled 
water are gradually added with constant stirring, 
a much more rapid emulsion is obtained, whi<i 
gives black tones more readily. 

The great trouble in mixing all chloride and 
chloro-bromide emulsions is the formation of a 
coarse grain, which is reduced by the developer 
without exposure to light For this reason the 
beginner is advised to modify the above formula 
as follows : Add tlie whole of the gelatine to 
A and increase the quantity of water to 12 oz 
or 600 ccs., and add the silver nitrate dry, in 
small quantities at a time, with vigorous stimng. 
When all the silver is added continue stirring 
for fifteen minutes, and then add 8 oz. or 400 ccs. 
of distilled water. As an alternative the emul- 
sion may be set and washed as usual, and then 
the extra quantity of water added. Either way, 
there is less chance of the occurrence of coarse 
grain, and the results are equally satisfactory. 

There is but little diflerence in the final result 
whether the sodium or ammomum chloride be 
used; the former gives a little more contrast. 
Much harder working emulsions can be obtained 
by adding to the above quantity of chlorised 
gelabne 1*25 grs. or *05 g. of pure copper 
chloride ; or greater contrasts may be obtained 
by increasing this still further. 

For some gaslight papers an imwashed emul- 


sion is used, but there is far greater liability to 
the formation of black spots. 

Chloro-bromide Emulsions 
Emulsions containing both bromide and 
chloride of silver are more sensitive than pure 
chloride emulsions, and whilst giving warm tones 
with increased exposure, they give better blacks, 
there being less tendency to greenish tones. The 
ratio of bromide to chloride is a matter of taste, 
but the more chloride the less the gradation, 
and the more bromide the faster the emulsion. 

Wratten*s Formula 

Nelson’s No. i gelatine 40 grs. 200 g. 
rinse two or three times in water and add to — 
Distilled water . . 4 oz. 856 ccs. 

Dissolve at 125° F. (nearly 52° C.) and add — 
Ammonium bromide 

(neutral) . .110 grs. 55 g* 

Sodium chloride • 30 ,, I 5 >» 

Hydrochloric acid (10% 

solution) . . 10 mins. 5 ccs. 

Then add in a fine stream — 

Silver nitrate . . 200 grs. 100 g. 

Distilled water . . i oz. 220 ccs. 

with constant stimng. Digest for ten minutes 
at 150° F. (65-5® C.), and add — 

Hard gelatine . *175 grs. 87-5 g. 

which has been previously washed and soaked 
m water for half an hour and well drained. 
When the gelatine has melted, set, and wash 
for half an hour with six changes of water, 
dram well and melt, and make the total bulk 
up to 1,750 CCS. by adding water. Finally add — 
Tannin . . . . . 1-03 g. 


Wellington's Formula 


PotavSsium bromide 

. 384 grs. 

40 

g- 

Sodium chloride 

• i 9 i „ 

20 


Citric acid 

• 9S0 „ 

100 

>> 

Hard gelatine . 

• 1.344 

140 


Distilled water . 

. 20 oz. 

1,000 

CCS. 

Heat to 150° F. (65*5° 

C.), and add- 

— 


Silver nitrate . 

960 grs. 

100 

g- 

Distilled water . 

20 oz. 

1,000 

CCS. 


heated to 150° F. Digest for ten minutes, and 
pour out into a dish to set. 


Valenta's Formula 

No. I. 

Ammonium bromide . 4S0 grs. 50 g. 

Ammonium chloride . 48 ,, 5 ,, 

Nitric acid . . 10 drops 20 drops 

Hard gelatine . . 1,615 grs. 168 g. 

Distilled water . . 26 oz. 1,333 ccs. 

Heat to 130° F (54*4° C.), and add — 

Silver nitrate . . 960 grs. 100 g. 

Distilled water . . 26 oz. 1,333 ^'cs* 

also at the same temperature. AUow to digest 
one hour, and then pour out and set. 

No. II., for greater contrasts : — 

The above formula with — 

Ammonium bromide 50 grs. 5*2 g. 

Ammonium chloride . 300 „ 30 „ 
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In mixing both the Wellington and Valenta 
formulae the same procedure may be adopted 
as for Wratten’s. 

The ratio of the silver haloids in these three 
emulsions is as follows : — Wratten — chloride i, 
bromide 2*i ; Wellmgton — chloride i, bromide 
17; Valenta No. I. — chloride i, bromide 8 7; 
Valenta No. II. — chloride 7, bromide i. Welling- 
ton’s gives very warm tones more easily than the 
others with increased exposures. 

Lantern Plate and Bromide Paper Emulsions 
These may be pure bromide emulsions, but 
it is preferable to use bromo-iodide, as the 
iodide tends to keep the whites free from fog. 
Some commercial bromide papers are also 
chlorobromide emulsions. The following gives 
a very satisfactory but slow emulsion, either 
with or without the iodide. 

Ammonium bromide 672 grs. 70 g. 

Potassium iodide .15*3 ,, I'b ,, 

Hard gelatine . . 2 oz. 150 ,, 

Hydrochloric acid (10% 

solution) . .144 mins. 15 ccs. 

Distilled water . . 30 oz. 1,500 ,, 

Heat to 110° F. (about 43° C,), and add — 
Silver nitrate . . 960 grs 100 g. 

Distilled water . . 10 oz. 500 ccs. 

also heated to 110°. Digest at this temperature 
for one hour. If a more rapid paper is required, 
then after digestion cool the emulsion down to 
95° (35° C.) and add — 

Liquor ammoniae . 96 mins. 10 ccs. 

Distilled water . . i oz. 50 ,, 

then set and allow to stand for twenty-four 
hours. 

For enlarging, when a much more rapid paper 
is required, a slow negative emulsion, such as 
given below, may be used. For coating bromide 
paper the proportion of gelatme should not be 
too high, ^though this depends upon the sur- 
face required and the method of coating, about 
1:18 or 20 being generally sufficient For 
matt emulsions, rice starch may be added as 
already advised for gelatino-chloride paper. For 
lantern plates a little more gelatine is required, 
say about i : 14. 

negative Emulsions 

The manufacture of negative emulsions is by 
no means such an easy matter as positive 
emulsion making, but with care slow emulsions 
of very satisfactory quality can be produced. 
The beginner is not advised to attempt very 
rapid emulsions, as they are extremely difficult. 
There are two principal methods for negative 
emulsion making — the acid or boiling process, 
and the ammo^'ia method. The former will 
give, as a rule, the cleaner plate, but it is not 
possible to obtain so high a speed. With care 
equally clean plates may be obtained by the 
ammonia method and greater speed. The acid 
process will be treated first. 

Slow Emulsion 

Potassium bromide . 720 grs. 75 g- 

Potassium iodide . 15 ,, 275 „ 

Nelson’s No. I gelatine 317 ,, 33 ,, 

Hydrochloric aad . 10 ,, i cc. 

Distilled water . . ii oz. 550 ccs. 


Heat to 120® F. (nearly 49° C.), and add slowly 
with constant stirring — 

Silver nitrate . . 960 grs. 100 g. 

Distilled water . . ii oz. 550 ccs. 

also heated to 120® F. Digest in a water bath 
at boiling point for half an hour, and then add— r 

Hard gelatine . . 1,200 grs. 125 g. 

which should have been well washed in water, 

soaked for half an hour, and drained for half an 
hour. Cool the emulsion, and set. This should 
give an emulsion of about 25 H. and D. 

An emulsion of about double the rapidity, and 
giving somewhat greater contrast can be obtained 
by cooling the above emulsion down to 95° F. 
(35® C ) and adding — 

Liquor ammoniae (-880) 72 mins. 7-5 ccs. 

Distilled water . . i oz. 50 ,, 

and stirring well for about fifteen minutes, then 
setting and allowing to stand for twenty-four 
hours. 

Rapid Emulsioyi 

Potassium bromide . 1,200 grs. 125 g. 

Potassium iodide . 24 ,, 2-5 ,, 

Hard gelatine . . 480 ,, 5^ ,, 

Distilled water . . 10 oz. 500 ccs. 

Heat to 140® F. (60® C ) and add in a fine stream 
with constant stirring — 

Silver nitrate . . 960 grs. 100 g. 

Distilled water . . 7 oz. 350 ccs. 

also heated to 140® F. Digest in a water bath 
at boiling point for forty-five minutes, and 
then add — 

Hard gelatine . . 480 grs. 50 g 

Distilled water . . 8 oz. 400 ccs. 

The gelatine should be well washed in two or 
three changes of water, drained, and then dis- 
solved in the distilled water at no® F. (43*3® C.). 
This should give plates of from 150 to 180 H. 
and D., which are rather soft working but clean. 
Greater contrasts can be obtained by adding 
ammonia as suggested for the slow emulsion. 

Slow Ammoma Emulsion 
Ammonium bromide . 816 grs. B5 g. 

Potassium iodide . 29 ,, 3 ,, 

Hard gelatine . . 1,392 ,, 145 ,, 

Distilled water . . 20 oz. 1,000 ccs. 

Heat to no® F. (43-3® C.), and add, with con- 
stant stirring — 

Silver nitrate . 960 grs. 100 g. 

Liquor ammoniae (*880) q.s q.s. 

Distilled water . 6 oz. 300 ccs. 

at a temperature of about 70° F. (21® C.). The 
silver should be thoroughly dissolved and 
enough ammonia added to redissolve the pre- 
cipitate first formed. The exact quantity will, 
of course, depend upon the strength of the 
ammonia, but about 65 or 70 ccs. can be added 
at first, and then further additions made very 
cautiously, stirring well, till quite a clear solution 
is formed. The temperature rises to about 
90® F. (32*2® C.), so that it is advisable to cool 
this silver solution down by standing the vessel 
m cold water for a short time. As soon as the 
emulsion is mixed, the vessel should be placed 
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Enameline 


in cold water, running water for preference, 
and the emulsion well stirred till quite thick 
and then put away in cold water to set. If 
allowed to stand for about sixteen hours before 
washing, this should give a clean working plate 
of about 30 to 50 H. & 13 , which will give great 
contrasts and wide latitude of exposure. 


Medium Rapidity Ammonia Emulsion 


Ammonium bromide 
Potassium iodide 
Soft gelatine 
Hard gelatine . 
Distilled water . 


864 grs. 90 g. 

24 „ 2-5 „ 

480 ,, 50 „ 

480 ,, 50 ,, 

20 OZ, 1,000 CCS. 


Heat to 120° F. (nearly 49® C.), and add, with 
constant stirring — 

Silver nitrate . . 960 grs. 100 g. 

Liquor ammoniac (*880) q.s. q s. 

Distilled water . . 6 oz. 300 ccs. 

at a temperature of 80° F. (nearly 27° C.). This 
solution should be made as before described. 
When mixed, the emulsion should be digested 
in a water bath at a temperature of 120° F. for 
half an hour, and then — 

Hard gelatine . . 480 grs. 50 g. 

which has been well washed but not soaked, 
added Cool down gradually and allow to stand 
for sixteen hours before washing. This should 
give plates of from 100 to 120 II. & D. 


Rapid Ammonia Emulsion 


Ammonium bromide . i 

,152 grs. 

120 g. 

Potassium iodide 

24 „ 

2-5 „ 

Soft gelatine 

480 „ 

.SO „ 

Hard gelatine . 

240 ,, 

25 „ 

Alcohol 

2 oz. 

100 CCS. 

Distilled water . 

18 „ 

900 „ 

Heat to 130® F. (54-4° C ), and add— 


Silver nitrate . 

960 grs. 

100 g. 

Distilled water . 

6 oz. 

300 „ 

Liquor ammonise (-880) 

qs 

q.s. 


at a temperature of 75° F. (nearly 24° C ) Digest 
in a water bath at 120° F. (nearly 49° C ) for 
one hour, and then add- - 
Hard gelatine (well 

washed only) . 1,680 grs. 75 g. 
Cool the emulsion and pour out into flat dishes ; 
allow to stand for twenty hours. This should 
give plates of from 200 to 225 H. & D. 

There are many little dodges which can be 
learnt only by experience and experiment, but 
the following hints may not be useless. 

In making acid emulsions it is advisable always 
to run the silver into the bromised gelatine in 
a fine stream with continuous stirring. In the 
case of ammonia emulsions, it is not so important 
to add the silver in a fine stream, but vigorous 
sbrring should be continued all the time. 

If regularity of results is required it is 
important that the water bath should always 
be kept at a constant temperature, and, further, 
that the emulsion should be stirred about every 
five minutes, otherwise the silver bromide may 
settle to the bottom of the vessel and give coarse- 
grained thin-working plates that are absolutely 
useless. It will be noted that distilled water 
is advised in all the fonnulee given in this article ; 


this is important, as too often ordinary tap- 
water is contaminated with iron and other 
impurities, which lead to fog or loss of sensitive- 
ness. It is advisable even to use distilled water 
for washing the gelatine. 

Greater rapidity can always be obtained by 
reducing the quantity of gelatine during the 
mixing, but there is great danger of the forma- 
tion of coarse grain and fog. If the gelatine 
is much reduced it is always advisable to add 
about 10 per cent, of the total bulk of alcohol, 
which not only prevents this but also obviates 
the occurrence of dichroic fog with the ammonia 
method. 

Directions have already been given for setting 
and washing emulsions. When the emulsion 
has been washed enough it should be removed 
from the water and left to dram for about an 
hour, so as to free it from the adherent water 
as much as possible. In fact, it is as well to use 
a clean dry linen cloth, and after the emulsion 
has drained, place it in this and, collecting the 
whole into the form of a bag, squeeze thoroughly. 
The emulsion is then ready for melting and coat- 
ing. 

A test plate should always be coated first. 
Melt the emulsion in a water bath at 120® F. 
(nearly 49® C ), then take out a little and cool 
down to 95° F. (35® C.), coat a plate and put 
away to dry. The bulk of the emuJsion can now 
be rapidly cooled down again and, when set, 
alcohol con taming 01 per cent, of carbolic acid 
poured over the top to the depth of about half 
an inch, the emulsion being then put away in a 
dark, cool place. If it is to be used soon the 
alcohol may be omitted, but this will keep a 
stock of emulsion m good condition for a week 
or so. 

ENAMEL, CERAMIC {See “Ceramic Process.") 

ENAMEL COLLODION {See “Collodion, 

Enamel.") 

ENAMEL SURFACES 

Highly glazed surfaces. Printing papers 
having such surfaces are now obtainable, but 
formerly the worker had to produce the glaze 
himself. Enamel surface papers need careful 
washing, otherwise — especially in the case of 
collodion paper — they are liable to crack ; they 
also need mounting with a quick-drying mount- 
ant, or else the moisture is liable to spoil the 
glaze. Methods of enamelling prints which m 
their normal state have ordinary or matt sur- 
faces, will be found under the heading “ Enamel- 
ling Prints." Proper photographic enamels — that 
is, bumt-in photographs upon porcelain, etc. — are 
knowm as “ ceramics." {See “Ceramic Process.") 

ENAMELINE, OR ENAMEL PROCESS (Fr., 

Procidi Small; Ger., Ematlverfahrung) 

A process originating in the United States, 
by which a copper or zinc plate is coated with 
a solution of fish-glue and ammonium bichro- 
mate, exposed to light under a half-tone nega- 
tive, developed so as to clean away all the 
soluble glue between the dots, and after being 
dried is “ bumt-in " — that is, the plate is held 
over a gas flame until the image turns to a deep 
chocolate-brown, almost black. When cool, the 
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plate can be etched, the enamel image resisting 
the etching solution. Gum is sometimes used 
instead of fish-glue. A suitable formula for the 
fish-glue solution is : — 

Glue . . . . 5 oz. 500 g 

Water . . . 10 ,, i,ocxd ccs. 

Ammonium bichromate ^ 25 g. 

Add liq^uor ammomae (-880) until a golden yellow 
colour IS reached. 

Some workers prefer a formula containing 
albumen, and the following will serve : — 

Le Page’s fish-glue . 3 oz. 375 g. 

Water . . . 8 „ i,(x;o ccs. 

Ammonium bicliromate 180 grs. 47 g. 

Whites of 2 eggs 

Beat the egg whites, add to the glue soliition» 
beat up again, allow to stand for eight hours 
and then ^ter through absorbent cotton. 

ENAMELLING PRINTS (Fr., tmaillure: Ger., 
EmaiUetren) 

The process of enamelling prints must not be 
confused with burnishing, and other methods 
of glazing, Knamellmg proper with collodion 
gives the highest possible gloss. The method 
described below is suitable for all kinds of prints, 
but particularly for collodion prints : Procure 
some commercial collodion specially made for 
enamelling, or make according to the instructions 
given under “ Collodion, Enamel,” Thoroughly 
clean a glass plate, rub it over vnth a little warm 
wax or vaseline, polish well with a soft cloth, 
apply a thick coating of the enamel collodion, 
and allow to set thoroughly. Coat the glass 
evenly and out of the way of dust This coating 
is to be transferred to the face of the print By 
the aid of gentle heat, make a solution of gela- 
tine in water (20 grs, to i oz ), and slip the collo- 
dionised glass plate film upwards into the warm, 
not hot, gelatine solution ; immerse a dried 
print also in the gelatine solution face down- 
wards, allow it to soak, bring glass and print into 
contact, film to film, lift out and squeegee 
thorouglily until no air-bells are left, and then 
set up to dry. When quite dry cut round the 
edges of the print (through the collodion) with 
a sharp penknife, bft by one comer, and strip 
from the glass. If properly done, the pnnt will 
come away easily, bringing the collodion sur- 
face with it. 

As the collodion (enamel) surface is easily 
dulled if not mounted with a quick-drying 
mountant, it is the practice of some workers to 
back the print before or during enamelhng with 
waterproof paper or thin Bristol board, so as 
to permit the use of any mountant. A good 
method is to soak the unmounted prmt in 
gelatine, squeeg '' upon the collodion plate, 
and then immediately after, while the pnnt is 
wet, to squeegee waterproof paper or thin Bristol 
board on to the back of the print, using gelatine 
as the adhesive. When the print and mount 
are dry they can be stripped from the glass hke 
an unmounted print, and then be tnmmed and 
moimted. 

ENAMELOID (Fr., itnameloid ; Ger., Ename- 

loid) 

A dead-black varnish suitable for the inside 
of lens mounts, diaphragms, etc., said to consist 


of celluloid dissolved in acetone, with the addi- 
tion of vegetable black. 


ENCAUSTIC PASTE (Fr., Colie encaushque ; 

Ger., Enkaustische Kleister) 

Known also as cerate paste ; a mixture for 
rubbing on to the surface of prints in order to 
give them a gloss, deepen the shadows, and 
brighten them up generally. The gloss obtain- 
able is very pleasing, but not so high as that 
obtained by burnishing or enamelling. It is 
particularly suitable for matt bromide and 
platinotype prints, and at one time was widely 
used for prints on albumen paper. In its sim- 
plest form it consists of i part (by weight) 
of ordinary beeswax reduced to a paste with 
four parts of turpentine, the smell of which can 
be masked hy substituting 1 part of oil of 
lavender for i part of turpentine. The wax 
is soaked in the solvent and then melted gently 
by heat. Another simple paste is that made 
according to Dr. Eder’s formula : — 

WTiite w^ax . . i oz 500 ccs. 

Dammar varnish . 200 mins. 209 „ 

Oil of turpentine . i oz. 500 ,, 


Dissolve by heat and mix well. A more elabor- 
ate mixture, and one widely used, is that made 
according to the Adam Salomon formula : — 


Pure virgin wax 
Gum eleiiii 
Benzole 

Oil of lavender. 
Oil of spike 


500 grs. 
10 „ 

^ oz. 

I „ 

I drill. 


500 g. 

10 ,, 
240 ccs. 
3<'>o „ 

60 ,, 


Melt in a hot-water bath, mix thoroughly, and 
strain through muslin , or the gum may be 
cbssolved m the solvents and the melted wax 
added after filtration A small quantity of any 
of the above mixtures is applied to the print by 
means of a small piece of flannel or linen, and 
is then worked into the print by continuous 
rubbing, a polish being obtained finally by rub- 
bing with a clean piece of flannel or a pad of 
clean hnen. 

The following mixture was at one time largely 
used for painting with a brush over the shadows 
of a prmt in order to deepen them ; it is not 
encaustic paste proper, but can be used when 
it is not desired to cover the whole of the print : — 


Gum arabic 
Water 
Rock candy 
Acetic acid 
Alcohol 


i oz. 

3 „ 

I drm. 
10 drops 
10 „ 


i6-5 g- 
100 ccs. 
4 „ 
7 „ 
7 „ 


ENDEMANN’S PROCESS (Fr., Proem Ende^ 
mann ; Ger., Endemann's Prozess) 

An anihne printing process, giving a black 
image on a white ground. The paper is sized 
with a solution of i oz. of sheet gelatine in 50 oz. 
of water, and sensitised with : — 


A. Sodium chloride 

(common salt) . 480 grs. 846 g. 

Potass, bichromate . 480 „ 846 „ 

Sodium vanadiate .320 ,, 564 ,, 

Water . . . 20 oz. 1,000 ccs. 


B. Sulphuric acid . 2 oz. 100 ccs. 

Water . . . 10 „ 500 „ 

The acid must be introduced gradually into th€ 
water, and the mixture, when cold, added to A. 
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The paper is floated on the surface of the sensi- 
tiser, and hung up to dry in the dark. It is 
exposed under a negative or tracing in a printing 
frame for about seven minutes, and development 
is carried out by exposing the print to the 
vapour arising from a heated mixture consisting 
of ^ oz. of aniline to 25 oz. of water (22 g. in 
1,000 CCS.) for about one minute, which pro- 
duces a brown image. The print is then placed 
in a room filled with steam for about two hours, 
or until the image turns black. To remove the 
green colour that usually remains, wash carefully 
in a solution of liquor ammoniae (*880) 2 oz., to 
water 12 oz. (166 ccs. liquor ammoniae to 1,000 
CCS. water). 

ENERGIATYPE 

A process (now obsolete) invented and named 
by Robert Hunt about 1851. It has been called 
a ferrotype process, but ferrotypes are now 
understood to be pictures upon a blackened 
tin surface. Good writing paper was prepared 
by washing over with : — 

Succinic acid . . 5 grs. 2*5 g. 

Common salt . . 5 ,, -'5 >» 

Gum arable solution ^ drm. 30 ccs. 

Water . . . i oz. 500 ,, 

When dry, the paper was sensitised on a solu- 
tion of silver nitrate 60 grs., water i oz , and 
dried in the dark. The paper was used in the 
camera as a plate, an exposure of about 30 
seconds being enough for a brightly lighted 
landscape, and six tunes as long for a portrait. 
The image remained invisible until developed, 
the developer being made m the proportion of 
I dram of a saturated solution of iron proto- 
sulphate and 3 drams of gum arable solution. 
The picture was then fixed with ammoma and 
^finally well washed. 

ENGINEERING PHOTOGRAPHY 

Most of the technical considerations that apply 
to architectural photography apply equally well 
to engineering subjects The truth of vertical 
lines must always be preserved by keeping the 
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A Diagrams showing the Influence of View- 
point in Engineermg Photography 


sensitive plate vertical, whether the view of the 
machinery necessitates looking upwards or down- 
wards. In many cases abnormal points of view 
have to be taken, and the camera may have to 
be raised several feet in order to show essential 


features that cannot be seen from any other 
position. One of the most important considera- 
tions in engineering photography must always 
be to show the essential features of the work 
m an effective manner. Technical knowledge, 
or even a slight acquaintance with engin- 
eering practice, will be exceedingly valuable to 
the photographer who undertakes work of this 



B. Camera Tilted Downwards 


character The object of the photograph is to 
illustrate the working of the machine ; to 
^how most plainly its principal working parts 
and the manner in which its object is attained. 
Subject to these considerations, an oblique view 
should always be taken, if possible, in preference 
to a full front or side view. By choosing a 
position that gives a good perspective, the r^ef 
and projection of the various parts are shown, as 
well as their solidity and their relation to each 
other. In a view taken from the front, the sense 
of relief is largely lost , the machine appears 
flat. Its functions are not well shown, and its 
working is much more difficult to follow. The 
diagrams at A show plainly the reasons for this ; 
they represent a plan of a machine with the 
camera F placed m different positions. Sharp 
definition throughout is essential. Whenever 
possible, machines should be painted a good 
medium grey or lead colour, this assisting in 
rendering detail effectively throughout, and par- 
ticularly in the shadows and light parts. The 
colour should be quite dull, a glossy surface being 
very undesirable. Bright parts may generally be 
left untouched, as they then look more natural 
than if painted white, as sometimes advocated. 
Paint gives an effect .suggesting wood. 

In many subjects difficulties in working may 
present themselves, and require ingenuity com- 
bmed with photographic skill to overcome. In 



C. Method of Usmg Swing-back 


photographing a subject with a long range of dis- 
tances, the following method has been very 
efficient. The subject was some electrically con- 
trolled railway points, and it was very necessary 
to show the mechanism between die rails as 
large as possible. The camera was placed about 
eight or ten feet from the principal part of the 
subject, but signals and other objects five or six 
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hundred feet away were included, and all had to 
be sharply defined. The distance was entirely 
at the top of the picture, and the foreground at 
the bottom, the camera being placed as in 
diagram B. By tilting the camera downwards 
and using the swing-back, as shown at C, sharp- 
ness was obtained throughout by using a medium 
aperture, as the foreground A in the diagram was 
focused at a in the camera, and the distance B 
at fc. Previously it was found that with the 
back and front of the camera parallel, //64 failed 
to render the different planes reasonably sharp. 

In all engineering subjects wide-angle lenses 
should be avoided as much as possible. In photo- 
graphing complete workshops or very large 
pieces of machinery, they may be absolutely 
necessary, but for single machines of small or 
moderate size, a medium-angle or a long-focus 
lens should always be used. 

In many cases machines can be photographed 
out of doors, and this is frequently preferable to 
the lighting in many workshops. 

In most cases, engineers wish to have a clear 
white background for all isolated pieces of 
machinery ; this necessitates painting out the 
background on the plate {see “ Blocking Out, 
or Stopping Out ”), unleiis the work may be 
left to the process-worker’s retoucher. 

Photographing w'orkshops is treated in the 
article “ Factories, Photographing m,” and notes 
on the exposures for these subjects are given 
under the heading “ Exposure Tables." 

ENGRAVED BLOCKS 

A term correctly applied to wood-engravings, 
but now commonly used to denote all kinds of 
blocks, whether engraved by hand or pro- 
duced photo-mechanically. 

ENGRAVING {See “ Half-tone Process," 
“Photo-engraving," etc.) 

ENGRAVING ON GLASS 

Photographic processes have been employed 
to produce an image on glass as a resist for 
etching by means of hydrofluoric acid. The 
bitumen process is one of the best for the pur- 
pose of forming the resist image. 

ENGRAVINGS. COPYING 

In copying engravings and drawings the only 
difference m working arises from the fact that 
the subject consists of black lines on a white 
ground, a type of subject that is usually con- 
sidered difficult on a gelatine plate, as it is fat 
from easy to obtain suffiaent contrast with 
ordinary plates. By adopting the following 
method of working little difficulty should be 
experienced in obtaining a negative that will 
give all the contrast required m the print. A 
slow plate of the kind specially prepared for 
this work should be chosen, and it should be 
backed. A fine-grain ordinary, or a process 
plate, will answer well. Correct exposure is 
very important. The foUowmg method of 
timing will ensure correct exposure. Place the 
exposure meter flat against the drawing to be 
copied, and note the time required to match the 
standard tint. Using // 1 6 and a plate of the speed 
of 40 H. and B., one half of the time that a Wynne 
meter requires, or one fourth of the time required 


by a Watkins meter to reach the tint, will be 
the correct exposure for copying the same size 
as the original. For other plates or for different 
scales, the proportionate exposures can easily be 
found from these data. Should the lines show 
distinct sign.s of veiling, development should 
be stopped, and the negative afterwards intensi- 
fied, if necessary. {See also “ Copying," etc.) 

Jn process work^ an engraving on thin, clean 
paper, and with good black lines, without 
printing on the back, may be copied by using 
It as a .diapositive. It is placed m contact with 
a sensibsed zinc plate and exposed to light for 
a sufficient time. A negative image will be 
developed, but this may be converted into a 
positive one by flowing with a shellac varnish 
containing some colouring matter to make it 
visible. The latter will attach itself to the bare 
zme hues, whilst that which rests on the sensitive 
colloid film will be dissolved away by treating the 
plate in a bath of weak acid. 

Playertype {winch see) is also an easy process 
for copying engravings on to sensitive paper. 

ENLARGING 

The operation of enlarging consists simply 
in taking a print from a negative by means of 
a lens instead of by placing a paper in contact 
with the surface of the negative in the usual 
manner. The essential parts of the apparatus 
required are a holder for the negative from 
winch the enlargement is being made , a camera 
body or similar arrangement of which the nega- 
tive holder forms one end, a lens being fitted 
at the other , and a board or easel for holding 
the paper on which the enlargement is being 



made. The positions of the easel and the lens 
should both be adjustable, so that enlargements 
of any desired size may be made. The illus- 
tration explains the arrangement fully. N is 
the negative, i, the lens, and P the paper. The 
type of lens used for making an enlargement is 
not important, beyond the fact that it ought 
to cover the plate with crisp definition from 
comer to comer with a fairly large aperture. 
If it is necessary to use a smil stop to obtain 
good definition, the exposures required may be 
inconveniently long. Also, a lens of long focus 
should be avoided, especially if very large pic- 
tures are desired from small plates, as the 
apparatus would have to be very long. If the 
focus of the lens is known, the apparatus may 
be set up approximately in position for 
degree of enlargement by measurement, leaving 
only the fine focusing ; it will then be easy to 
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ascertain what degree of enlargement forms the 
limit of the apparatus. 

The distance a from the centre of the lens to 
the sensitive paper must be equal to the focus 
of the lens multiplied by the degree of enlarge- 
ment, with the focus of the lens added to the 
result. The distance b from the centre of the 
lens to the negative must be the distance a 
divided by the degree of enlargement. The 
distance a bears the same proportion to b as the 
enlargement bears to the original negative. An 
example will render this clear. A lens .of 6 in. 
focus is being used to enlarge a 4 m. by 3 in. 
picture up to 12 in. by 9 in. The degree of 
enlargement is three times linear. Three times 
6 in. IS 1 8 in , plus 6 in. brings the distance a up 
to 24 in ; and this distance divided by 3, the 
degree of enlargement, gives 8 in. as the dis- 
tance B. These general principles apply equally 
to all methods of enlarging. Details of making 
enlargements on paper direct, or by means of 
enlarged negatives, are given in later articles. 

It is useful to know the relative exposures for 
different degrees of enlargement, when all the 
conditions are equal. Beginning with the pro- 
duction of a print the same size as the original 
as a basis, and calling the exposure for this i, 
the relative exposures for other degrees of 
enlargement, using the same stop throughout, 
will be : — 


Decree of 
Enlargement 

1 

2 

3 

4 

5 

6 


Exposure 

I 

2ir 

3 

4 

9 

12 


ENLARGING BY ARTIFICIAL LIGHT 

The principal difference between enlarging by 
daylight and by artificial light consists in the 
method of illuminating the negative evenly and 
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with sufficient strength to obtain an enlarge- 
ment in a reasonable time. A necessary element 
is a condensing lens for collecting the light and 
presen tmg it in the form of an eve^y and 
orilliantly illuminated disc immediately behind 
the negative from which the enlargement is 
being made. The source of light may be an oil 
lamp, a gas flame, or an electric lamp. The 
first-named is the least satisfactory by reason 
of its variable character and comparatively poor 
quality. An incandescent gas burner is one of 
the most satisfactory for general use. At times 
the light is projectei in the form of an enlarged 
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image of the mantle, and a similar dilficulty 
may arise with an incandescent electric lamp. 
This may be entirely obviated by interposing a 
sheet of ground glass between the light and the 
condenser, as near the latter as possible. Other 
methods of lighting the negative are sometimes 
adopted, but in practice they are far from 
satisfactory. The diameter of the condensing 
lens must be fully equal to the diagonal of the 
plate that is being used — for example, 5^ in. 
or 5^ in. for a quarter-plate ; but Aiere is no 
advantage in any size in excess of this. The 
usual arrangement is to enclose the light in an 
iron casing, one end of which holds the condenser. 
By this method the light is excluded from the 
room, so that the paper can be handled freely, 
and the enlargements developed without any 
risk of fogging, excepting when an exposure is 
being made. As close to the condenser as 
possible there is a carrier for holding the nega- 
tive ; this earner forms the back of a camera 
body, the opposite end holding the lens for pro- 
jecting the image. Beyond the lens an easel 
or board is required for holding the sensitive 
paper, and, as the distance between this board 
and the lens, and between the lens and the nega- 
tive, must be varied according to the degree of 
enlargement, a method of extendmg the camera 
body, and one for sliding the easel, have to be 
provided. The easel should slide on guides, as 
it is imperative that it should be quite parallel 
with the negative. The arrangement will be 
more easily understood from the illustration, iu 
which G is an incandescent gaslight, c the con- 
denser, N the negative, l the lens, and P the 
paper on which the image is received. 

The exposure will depend on the negative, the 
paper, and the degree of enlargement. In 
enlarging from quarter to whole-plate by incan- 
descent gas, with lens aperture //8, the exposure 
will vary from ten seconds for a thin negative 
up to forty for a strong one, using a commercial 
bromide paper. A test exposure on a small 
piece of paper should always be made before 
making the enlarged print. The test piece 
should include the strongest part of the nega- 
tive. 

Any negative that will give a good contact 
print on bromide paper will yield a good enlarge- 
ment by incandescent gashght with a con- 
densing lens for concentrating the light. 

ENLARGING BY DAYLIGHT 

This method gives greater opportunity for 
varied methods of working to suit the conditions 
of different photographers than does enlarging 
by artificial light. The apparatus and the man- 
ner of using it may range from the simple and 
inexpensive fixed-focus enlarger up to a per- 
manently arranged apparatus in which the dark- 
room itself forms the camera in which the enlarge- 
ment is made. The general principle is illus- 
trated in the article “Enlarging." It is the 
method of adapting that principle to the require- 
ments of the worker that varies. The most 
simple is the fixed-focus enlarger, a piece of 
apparatus in the form of a double box, which 
allows one degree of enlargement only. This is 
an inherent disadvantage of a fixed-focus 
instrument, but it has the advantage of great 
convenience ; it is ready for use at a moment’s 
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Enlarging Gimera 


notice, without any focusing or arranging. The 
negative is placed film downwards at n {see 
illustration A), the paper put in position at p ; 
the apparatus taken out of doors, so that the 
light from the sky overhead falls directly on 



A. Diagram of Fixcd-focus Daylight Enlarger 

the negative, and the exposure made by operating 
the shutter that closes the leus e. This apparatus 
gives enlargements of one uniform size only, 
this size varying with its construction and the 
size of the negatives for which it is intended. 

A second form of apparatus is an enlarging 
camera {which see). Illustration B shows how 
the apparatus is used : N is the negative, e the 
lens, and p the sensitive paper. 

A third arrangement is one that is frequently 
adopted by those who do much enlarging, and 
who wish to have a much larger range in size 
than that which can be obtained in an enlarging 
camera. The dark-room, or a room that can 
be darkened by closing the window with a 
specially-made shutter, becomes the enlarging 
camera. The camera m which the original 
negative was taken, and an enlarging easel, are 



practically all the apparatus that is required. 
The window of the room is dosed by a shutter 
{see illustration C), in which is a small opening 
a little larger than the negative. Outside the 
shutter a reflector of white card or a dull white 


painted board is fixed so as to reflect the light 
from the sky through the negative. Inside the 
room the camera is supported on a table 
opposite the opening in the shutter. The 
negative N is placed in the camera back, film 



C. Showing use of Reflector in Dayhght 
Enlarging 


towards the lens, and a focusing cloth wrapped 
round the camera back so as to prevent any 
light leaking into the room On the tabic an 
easel holding the paper p is arranged to slide 
m guides, the image being projected by the 
lens E m the usual manner 

A difficulty m daylight enlarging is the ever 
varying character of the light A test should 
always be made by a meter immediately before 
making an exposure. It is only by this method, 
and small test pieces as described in “ Enlarging 
by Artificial Tight," that correct exposures eaii 
be secured. Any negative that will give a good 
contact print on bromide paper will yield an 
equally satisfactory enlargement by daylight. 

ENLARGING CAMERA (Fr , Chamhre cV a an- 
dissement ; Ger , Vcrgrossrrungskaniera) 
A camera for making enlarged photographvS on 
bromide paper, or enlarged negatives, from 
smaller negatives or positives It consists 
essentially of a carrier or holder for the negative, 
a dark-slide or ftrame for the bromide paper, and, 
between these, a support for the lens, the whole 
being covered in except the end at which the 
negative is placed. In a fixed-focus enlarging 
camera, of which A is a typical example, tlie 
distance between negative, lens, and dark-slide 
cannot be varied, and only one size of enlarge- 
ment is possible ; but m other fonns of appara- 



A. Fixcd-focus Enlarging Camera 


tus, as in B, there is provision for altering these 
distances to obtain enlargements of different 
sizes. The cameras just considered do not re- 
quire the room to be darkened if used indoors ; 
they may, if preferred, be used outdoors. The 
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non-portable enlarging camera, however, as 
generally used in trade establishments, is placed 
dose against a window, from which all actinic 
light except that illuminating the negative is 
blocked out. With this form of enlarger an 



easel is usually employed instead of a dart-slide. 
Any ordinary camera may be used in this way 
if a sm table holder or carrier is made for the 
negative ; or the negative may be placed in the 
dark-vslide, this being inserted in the camera with 
both shutters drawn, to serve as a carrier. To 
obtain a unifonn light, a white card or reflector 
is fixed outside the window at an angle of 45°. 
An alternative is to use a sheet of ground glass, 
or to paste white tissue paper over the opening 
which admits light ; when this is done the nega- 
tive should be a few inches distant from the 
opening instead of close against it. Various 
lamps are obtainable to fit behind the negative 
carrier of daylight enlargers, thus enabling them 
to be used by artifiaal light. 

ENLARGING EASEL (See “ Kasel, Enlarging.") 

ENLARGING LANTERN (Er , Lanicrne 
d' a^randissemcnt ; Ger., Vergrosscrungs- 
apparat) 

A lantern used in enlarging by artificial light, 
to project a magnified image of the negative on 
the bromide paper. It consists of a body carry- 
ing the illummant, a condenser to concentrate 
the light on the negative and cause it to pass out 
from the latter in a converging cone, and a pro- 
jecting lens or objective to receive the cone of 
light from tlie condenser and to form the enlarged 
image. A illustrates the optical system of the 
enlarging lantern, A being the illummant, B the 
condenser, c the negative, D the objective, and 
B the projected image. The condenser must be 



A. Optical System of Enlarging Lantern 


of sufficient size to illuminate the whole of the 
negative, or part of the image will be cut off 
towards the margins of the enlargement ; on the 
other hand, there is no advantage in having too 
large a condenser, but rather the reverse, as 
light is wasted. For a quarter-plate negative, a 


5j-in. diameter condenser is required ; for a 
half-plate, one of 8^ in. diameter; and for a 
whole-plate, one of ii in. diameter. The con- 
denser has nothing whatever to do with the size 



B. Enlarging Lantern with Rack and 
Pinion Adjustments 


of the enlargement ; this depends, other things 
being equal, entirely on the distance of the 
bromide paper from the projecting lens or objec- 
tive. The objective should be capable of 
covering the size of negative to be enlarged, and 
of sulfiaent diameter and aperture to pass the 
whole of the beam of light proceeding from the 
condenser. The lens used m making the nega- 



C. Simple Enlarging Lantern 


tive is usually suitable for enlarging, the best 
possible projection lens being probably a good 
anastigmat. There are numerous illuminants 
employed for enlarging, as oil, acetylene, incan- 
descent gas, incandescent spirit, limelight, the 
electric arc, the Nemst lamp, etc. Of these, 
limelight and the electric arc are the most 
efficient with regard to illumination, owing to 
their approximating more nearly to a small 



D. Lantern Body Attached to Camera 


point of light; but from the point of view of 
general convenience and utility, incandescent 
gas is perhaps the favourite. The proper 
adjustment of the illuminant is of importance, 
or the enlargement will be unevenly lit. The 
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Enlarging on Paper 


correct procedure is to place the negative in the 
carrier and to focus roughly to the required size, 
approximately centring the hght and bringing it 
to that distance from the condenser which seems 
to give the best and most even illumination. The 
negative is then removed, and the illuminant 
moved back till a dark ring appears round the 
disc of light on the easel. The illuminant is 
now carefully centred till the ring is equal all 
round, and is then pushed toward the condenser 



till the ring disappears and a perfectly even 
lighting is secured, the negative being finally 
re-mserted and sharply focused. Any after 
alteration in the size of the enlargement will 
require a fresh adjustment of the illuminant. 

B shows a typical high-class enlarging lantern 
which has rack and pmion adjustments through- 
out, including provision for moving the lantern 
body, the condenser, and the objective. The 
negative carrier is furnished with rising, falling, 
and swing movements, and a rise or fjill is also 
perimssible with the lens. C illustrates a cheaper 
enlarging lantern, of simple yet ellicient con- 
struction ; while D represents a useful type 
dispensing with the extension bellows and pro- 
jection lens, and intended to take an ordinary 
camera in front. In another form of enlarging 
lantern, known as the ellipsoid enlarger, no con- 
denser IS used, the negative being lit by reflected 
hght from a curved opal reflector ; these 
eSargers are made either for use with the 
worker’s own camera, or wuth a bellows and pro- 
jection lens, as m E, where a pair of inverted 
incandescent gas burners form the illuminant. 

ENLARGING NEGATIVES 

In order to make a large negative from a small 
one, two operations are necessary. A trans- 
parent positive must be made from the original 
negative, and from that a new negative can be 
made by enlarging to any desired size. The 
character of the transparent positive is of the 
greatest importance in determining the character 
and quality of ^he new negative. The extreme 
shadows or densest parts should be moderately 
strong, but such an exposure should be given 
that the highest light is veiled. No part should 
be quite clear, and the transparency should be 
dull rather than brilliant. The best method for 
making the transparency is by contact printing 
by artificial light on a rapid plate, thus securing 
the truest reproduction of the gradation of the 
original. For the same reason — the desirabihty 
of reproducing all the gradations as correctly 
as possible — the enlarged negative should par- 
take of the same character ; the deepest shadow 


should be veiled, otherwise there will be a dis- 
tinct loss of tone values. The method of working 
is given under “ Enlarging by Daylight " and 
“ Enlarging by Artificial Eight," excepting that 
the transparent positive is placed in the position 
there described for the negative and a plate in 
the position given for the sensitive paper. Backed 
plates should be used for making the transparency 
and the enlarged negative, and the film side 
should be towards the lens in each case. Film 
towards film is the rule, as in printing. An 
exception to this is when a reversed negative is 
required for the carbon process. In that case 
the transparent positive is reversed m the carrier, 
the glass side being turned towards the lens. 

Enlarged Paper Negatives . — Enlarged nega- 
tives may be made on bromide paper from lan- 
tern slides or other transparencies, the bromide 
paper after exposure being treated with a weak 
bichromate solution, as described under the 
heading “ Sterry's Process," m order to obviate 
harsh results. By the W Coats method, an 
enlargement is made on rapid smooth bromide 
paper, the exposure being short so as to keep 
the shadows clear , amidol is used as the 
developer and the print is washed for two 
minutes ; the unfixed print is then toned in the 
following bath, in which it should remain for 
seven minutes, at least : — 


A. 

Pot. femeyamde . 

, 40 grs 

8 

g 


Glacial acetic acid . 

A oz. 

50 

CCS 


Water 

10 ,, 

1 ,000 

») 

B. 

Uranium nitrate . 

40 grs. 

8 

g. 


Glacial acetic acid , 

1 oz. 


CCS. 


Water . 

. 10' „ 

1,000 

,, 


Take equal parts of each just before use. The 
solutions keep well separate, but not w'hen 
mixed. When toning is complete, the print is 
well washed and immersed for one minute m a 
solution of 20 grs. (4 g ) of ammonium sulpho- 
cyanide in 20 oz (1,000 ccs.) of water. The 
print IS washed again for two minutes and then 
exposed to 4I in. of magnesium ribbon burning 
at a distance of 12 in. from it. The print is 
next rinsed and redeveloped in the origmal 
amidol developer, fixed m " hypo," and washed. 
A metol-hydroqumone developer has been sug- 
gested in place of the amidol. 

An important point which must not be over- 
looked in all enlarging processes is the increase 
in contrast in the resultant print or plate. This 
is caused by the scattering of the light by the 
silver grains of the negative, which practically 
act as points from which the light spreads or 
scatters out in fan-shaped bundles, and there- 
fore does not reach the lens. This may be over- 
come by placing the negative film side next to 
a sheet of fine matt opal glass. 

ENLARGING ON PAPER 

The most simple and satisfactory method of 
enlarging is to produce an enlarged print on 
paper direct from the original negative. It is 
not only the most simple method, but it ensures 
the truest reproduction of the gradation ^d 
quality of the negative. There is only one print- 
ing medium sufiiciently rapid for direct enlarg- 
ing — at least, by artifici^ light — and that is 
paper coated with a silver bromide emulsion. 
(See “ Bromide Paper.") Enlarged prints pro- 
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duced on this paper are in every respect equal 
to contact prints from the same negative, and 
the development, fixing, and after processes 
are precisely similar. The only difference is in 
the methods of obtaining the print. These are 
given under “ Enlarging by Artificial Light " and 
“ Enlarging by Daylight.” 

ENLARGING BY STRIPPING 

A process of stripping a film from an ordinary 
unvarnished negative, enlarging it, and attaching 
it to a larger glass ; the process dates from 1882. 
The following enlarging mixture is required : — 


Hydrofluoric acid 

. I drm. 

31 

Citric acid 

. \ oz. 

125 

Glycerine . 

. I drm. 

31 

Acetic acid 

. } oz. 

125 

Water 

• 4 „ 

1,000 


The hydrofluoric acid needs careful handling. 
The negative is placed in the solution and the 
film will gradually become released from the 
glass and at the same time be enlarged. If 
necessary, the film can be assisted to leave the 
glass by means of a camel-hair brush. It is 
next carefully rinsed in water and floated upon, 
and squeegeed into contact with, a cleaned glass 
of the reqmred size. In this way a quarter 
plate may be expanded to fill a half plate, and 
larger sizes m proportion. When in contact 
with the new and larger glass it must be allowed 
to dry naturally. As may be expected, films 
enlarged in this manner give slightly thinner 
results, and a rather dense origin^ is therefore 
advisable. Films may be stnpped from nega- 
tives without any enlargement. {See under the 
heading, ” Film Stripping.”) The older the nega- 
tive the more difficult it is to stnp and enlarge. 

ENSEMBLE (Fr.) 

The arranging or grouping of several figures 
or of the constituent parts of a picture. 

ENVELOPE SYSTEM {See “ Daylight Chang- 
ing.”) 

EOSINE (Fr., Eosine ; Ger., Eosin) 

Synonym, yellowish eosin or eosine. 

(CO C,H Br, OK)a 0 . Molecular weight, 708 
Soluble m water, alcohol, and ether. It usually 
occurs as a red powder. The sensitising power 
of eosine lies between B and D in the green and 
yellow green, but does not reach the D line. 

METHYi^EltYTHRiNE is the methylic ether and 
primrose, or erythnne is the ethylic ether of 
te tr abromofluores cein . 

The eosines are a somewhat large class of 
dyes known generally as the phthalem group, 
and derived from triphenylme thane. The first 
dye of this group is : — 

FbUORKSCEiN (Fr., Fluor escine ; Ger, Fluore- 
scein) 

Solubilities, insoluble in water, soluble in 
alcohol. A brick red powder of little photo- 
graphic interest except as the starting-point of 
other dyes. Its sodium salt is called : — 
Uranin (Fr., Uranine ; Ger., Uranin) 

Cjo Hjo O5 Na,. Solubilities, soluble in water, 
alcohol, and ether. A brownish red powder 
which IS sometimes used for making yellow 
screens or dark-room filters. 

10 


Assuming the formula for fluorescein to be 
C, H4(C0 C, H, 0 H), 0 , the hydrogen atoms of 
the resorcinol group in brackets can be replaced 
by the halogens cffiorine Cl, bromine Br, and 
iodine I., and according to the number of sub- 
stitutions there are formed monobromofluore- 
scein, dibromofluorescein, known as eosine extra 
yellow, and tetrabromofluoresccin yellowish 
eosin ; these are used for sensitising collodion 
emulsion for yellow-green ; and the mono- 
bromofluorescem is an excellent green sensitiser. 
Their action on gelatine plates is levSS satisfactory 
than that of erythrosme. All these dyes have 
a greenish fluorescence in solution, and form salts 
when mixed with silver nitrate which are prac- 
tically insoluble in water. 

In process work, eosine is often used for dyeing 
the fish-glue image in the enameline process ; 
but methyl violet is more commonly employed, 
and is preferred because it shows up the image 
m greater contrast. 

EPHEMERAL PHOTOGRAPH 

A kind of phosphorescent photograph, pro- 
duced by one of the many processes introduced 
by the late W. B. Woodbury. Largely quoting 
from hivS own words, the process is simple, and 
the same piece of scnsibsed paper may be used 
over and over again, while at the same time 
always retaining its sensibility. The material is 
the phosphorescent powder, calcium sulphide, 
obtained by calcining oyster-shells and treating 
with sulphur. A sheet of paper is coated with 
this by covering with gum or varnish, and dust- 
ing the powder over it. If this paper is exposed 
for a few seconds to light under a positive trans- 
parency and then removed to a dark-room, a 
luminous positive will be seen, lasting a longer 
or shorter time, according to the exposure given. 
Woodbury also produced luminous portraits and 
views by the dustmg-on process, substituting 
the powder named for plumbago. {See aho 
“ Luminous Photographs.”) 

EPSOM SALTS 

The common name for magnesium sulphate, 
which has been advocated as a prevenbve of 
frilhng ; the dry plate previous to development 
is soaked in a saturated solution of the salts. 
Also, a saturated solution of the salts made 
with beer and a little gmn water is used for 
“frosting ” studio and other plain glass windows. 

EQUIVALENT FOCUS {See “Focal Length.”) 

ERYTHROSINE CFx., ^rythrosine ; Ger., Ery- 
throstn) 

Synonyms, erythrosin, bluish eosm, iodoeosin. 
C, H4 (COC, HI, ONa), O. Molecular weight, 660. 
Soluble in water, alcohol and ether. It is a 
blmsh red powder which, when pure, gives no 
fluorescence in aqueous solution, and but slight 
fluorescence in alcoholic. It forms an insoluble 
silver salt, erythrosiuate, or tetraiodofluorescin- 
ate of silver, which is used with collodion emul- 
sion for colour sensitising. Erythrosine is the 
most energetic yellow-green and yellow sensitiser 
for gelatine emulsions, its action extending from 
H to beyond d ; it leaves, however, a character- 
istic minimum or lack of sensitiveness in the 
blue-green between h and F. It may be added 
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to the emulsion at the time of mixing, in which 
case 0*2 per cent, should be added to the bro- 
miscd gelatine before adding the silver nitrate, 
or it may be added the last thing before coating, 
or it may be applied in the form of a bath to 
the finished and dried plate ; this method gives 
the greatest colour-sensitising effect. The plate 
should be soaked for two minutes m : — 

Liquor ammoniae . 96 mins. 10 ccs. 

Distilled water to . 20 oz. 1,000 ,, 

drained and immersed in — 

Erythrosine . . *96 grs. i g. 

Liquor ammoniae . 192 nuns. 20 ccs. 

Distilled water to . 20 oz. 1,000 ,, 

and then well dried in the dark. A considerable 
saving of time is effected in the drying if one 
third of the quantity of water in the above 
formula be replaced by alcohol or acetone. 

Erythrosine M is the sodium or potassium salt 
of tetrabromofluorescein as above ; erythrosine 
G is a similar salt of diiodofluorescein. 

ESSENCE OF JARGONELLE {See “Amyl 
Acetate.”) 

ETCHING {Tt., Morsure ; Aetzung) 

The incision of metals by means of acads or 
other corrosive fluids, as distinguished from 
engraving, which implies incision by cutting 
with a graver. Etching may be of two kinds : 

(1) The older form consists in spreading an acid- 
resisting coating, or “ ground,” on the metal 
plate and scratching through it by means of 
sharp points so as to lay bare the metal. This 
IS the process used by artist etchers, from 
Rembrandt down to the present-day workers. 

(2) The other and more modem method, in 
which photographic processes play so large a 
part, consists in forming an image on the plate 
in ink, varaish, or other suitable aad-resisting 
medium, and then etching away the bare parts of 
the met^. The image may be applied by draw- 
ing direct on the plate, by transfer from a greasy 
ink image on paper, or by photography with a 
sensitive film. The last-mentioned method, now 
by far the most common, is called photo-etching. 
The methods of forming the image on the metal 
are treated in sufficient detail under various head- 
ings — for example, “ Albumen Process,” ” Bii- 
ameline,” “ AsphaJtum,” etc. — and the etching 
inks, solutions, metals, ate., are also separately 
described. Etching may be either in relief or in- 
taglio, the former being necessary for typographic 
prmting and the latter for copper and steel plate 
printing. There are two divisions — line etching, 
which reproduces lines, stipples, and sohd patches 
of colour ; and half-tone etching, which interprets 
the tones of a photograph or painting by means 
of a dot systeiju. Colour etening is merely an 
extension of one or other of these processes. 

Photogravure etching {which see) is different 
in principle. In ordinary etching the sunk 
hnes, or spaces between the lines, are practically 
of imiform depth, but in photogravure etching 
the depth is proportionate to the tones, the 
shadows being sunk the deepest into the plate. 

ETCHING BATHS 

This term is applied to the etching solutions 
and also to the troughs and trays used for 


holding them. To prevent confusion, the vessels 
themselves are treated in the present article, 
the solutions being described separately in the 
article headed “ Etching Solutions.” The baths 
are of wood, lined with pitch or gutta percha ; 
of slate ; or of earthenware ; and they are 
generally mounted on rockers, so that the solu- 
tion may be washed to and fro over the plate. 
The ends are covered to prevent the splashing 
of the acid out of the trough. In large shops 
the troughs aie mounted on a rocking machine 
driven by motor and worm gearing, this ensuring 
more uniform etching. 

ETCHING INK 

There are numerous formulae for etching inks, 
these varying according to the particular branch 
or process of etching for which they are reqmred. 
In America the term is limited to the ink used 
for rolling up the albumen bichromate print 
after exposure as a preliminary to development. 
Excellent commercial inks are obtainable, so 
that it does not pay to make one’s own ink, 
but it may be useful to know that such an ink 
usually consists of beeswax, soap, shellac, litho- 
graphic ink, lithographic varnish, and similar 
ingredients well mixed together. Etching ink, 
as usually understood by English workers, may 
also mean “ starting ink,” or soft etching ink, 
and “ finishing ink,” or hard etching ink. These 
inks can also be purchased ready-prepared. The 
former consists of such ingredients as Russian 
tallow, yellow beeswax, asphaltum, lithographic 
or letterpress printing mk, and thin lithographic 
varnish. The object of this resist is to form a 
covering for the shoulders of the lines by running 
down the sides when the plate is heated. It is 
usually applied by inking the surface with a 
lithographic leather nap roller. The “ finish- 
ing ink ” consists of beeswax, resm, asphaltum, 
and lithographic printing ink. It us necessary to 
warm the plate in order to get the ink to “ take,” 
and it is applied by means of a lithographic 
glazed leather roller. 

ETCHING MACHINES 

Since about 1895 etching machines have come 
much into vogue m photo-engraving establish- 
ments. The earhest machine of the kind to be 
brought into commercial use is the Levy Acid 
Blast. {See “Aad Blast.”) The Axel etching 
machine, invented by Axel Holmstrom, has 
a paddle-wheel working in the bottom of the 
etching trough and throwing the acid against 
the plate, which is placed almost vertically 
against the side of the trough. The Mark 
Smith machine is similar in prinaple, but 
the plate is placed horizontally over the 
etching trough, and remains stationary. The 
Albert etching machine consists of a horizontal 
trough which has a slow reciprocating motion. 
The plate is laid face up on a platform at the 
bottom of the trough. This platform is lifted 
out of the solution when the lid is raised. This 
lid has on its underside a series of ribs or vanes, 
and it is given a rapid reciprocating motion 
when laid down over Uie plate, so that the acid 
is put into a state of violent agitation, causing 
the plate to be etched more rapidly than it 
would be in a rocking trough. The “ Holt ” 
etching machine has a trough and a lifting plat- 
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form similar to the Albert machine, but ^e 
solution is agitated by means of a rotating disc, 
on the underside of which are vanes for churning 
up the solution. The “ Danes! ” machine rams 
the add down on the plate from a trough above* 

Various other forms of etchmg machines have 
been proposed and patented, but the foregoing 
have come into regular use. 

ETCHING METALS 

The metals used for etching are generally 
sine, copper, brass, and steel. Zinc is mostly 
used for line work, copper for half-tone and 
photogravure, brass for half-tone and for book- 
binders’ blocking plates, and steel for die 
printing. Carefully smelted and rolled metal 
is used, and the sheets are highly planished and 
pohshed. For line and half-tone the plates are 
usually from 14 to 16 B.W.G. (*o83 in. to *065 m.) 
in thickness, and the metal is purchased ready 
for use, 

ETCHING SOLUTIONS 

For zinc etching nitric add is invariably 
used, the strength varying from i to 20 per 
cent, according to the stage of the etching and 
the nature of the work. The bath has to be 
constantly rocked whilst the plate is being 
etched. A “ still ” etching solution, which does 
not require rocking, consists of : — 

Nitric acid . . .13^ parts 

Water . . . . 100 „ 

Sal ammoniac . . . 20 ,, 

Pyroligneous acid (wood 

vinegar) . . . . 20 ,, 

The bath should stand two or three weeks after 
mixing. Another bath for zme which need nol 
be rocked is : — 

Sulphuric acid ... 6 parts 

Potassium nitrate . . 2 ,, 

Water . . . . 20 „ 

Dissolve the potassium nitrate in water, and then 
gradually add the add. Dilute with water till 
bubbling ceases. 

For etching an enamel film without “ bummg- 
in ” the image, the follow^mg bath is recom- 
mended : — 

Alcohol (40%) . . 400 parts | 

Nitric add . . • 5 7 ,, ^ 

For half-tone copper etching, iron perchloride 
is dissolved in water until the solution registers 
from 35° to 40® on the Beaum^ hydrometer 
(up to 1*36 sp. gr.). About lb. perchloride 
to I pint of water will bring the solution to the 
required strength. The solution is improved 
for immediate use by adding ^ pint of an old 
bath to every ^uart of new. Rocking the bath 
makes the etchmg proceed more quickly. Heat 
also aids the etdiing. Sometimes the plate is 
etched face downwards, held in a damp. 

Brass is also etched with perchloride of iron 
at 35° Beaum6. 

Steel can be etched with ferric perchloride 
at 40° Beaum6, or with a strong solution of 
chromic acid, or with acetic add five parts, 
fuming nitric add one part, diluted as may be 
necessary with distilled water. 

The t^nn “ etching solution ” is also applied 
to the solution of glycerine, with other ingredi- 


ents, such as liquor ammoniae, caldum nitrate, 
sodium chloride, etc., used for damping the 
collotype plate. Again, “ etching " is applied 
to the operation of spreading over the htho- 
graphic stone or zinc or aluminium plate a 
slightly add gum solution, which prepares the 
suHace for dean inking and printing, though it 
does not actually etch into perceptible relief. 
Such etching solutions for zinc contain a decoc- 
tion of nutgalls and phosphoric aad, and for 
aluminium phosphoric or hydrofluosihac and 
other adds. 

ETHER (Fr., £iher sulfur ique : Ger., Aether) 

Synonyms, ethyl oxide, ethylic ether, sulphuric 
ether. H, O C, Hg. Molecular weight, 74. 
Solubilities, i in 1 2 water ; misable in all pro- 
ortions with alcohol, chloroform, benzole, etc. 
t is a limpid, very light, and volatile transparent 
hquid with characteristic odour and burning, 
sweet taste. It is made by distillation from 
sulphuric add and alcohol. The vapour being 
very heavy and inflammable, ether should be 
kept m a well -stoppered bottle in a cool place. 
In large quantities it and its vapour are poison- 
ous, the antidotes being an emetic or the use of 
a stomach pump, free supply of fresh air, ammo- 
nia, and artificiM respiration. It may be pre- 
pared from either ethyl or methyl alcohol, the 
fatter giving the so-called methylated ether 
which can be used for all photographic purposes. 
The specific gravity should be *720. It is used 
fur making collodion and varnishes. 

In process work, ether is largely used for 
making collodion and collodion emulsion, the 
kind usually employed being methylated ether, 
sp. gr. *720, washed and redistilled. It is also 
used for washing bitumen to increase its sensi- 
tiveness, and with alcohol as a solvent for 
bitumen in a process for graining the plate by 
reticulation of the film. 

ETHOXY LIMELIGHT 

Limelight produced by raising a spot on a 
cylinder of hme to a state of incandescence by 
means of a non-luminous flame of mixed ether 
vapour and oxygen. The mixture is prepared in 
a saturator {which see). Oxyhydrogea is a cor- 
responding term indicatmg that a mixture of 
hydrogen and oxygen is burnt. 

ETHYL ACETATE (Srr “ Acetic Ether.”) 

ETHYL ALCOHOL {See ” Alcohol.”) 

ETHYL OXIDE {See “Ether.”) 

ETHYLIC ETHER {See “ Ether.”) 

EURYSCOPE 

Under this name Voigtlander and other 
opticians have issued lenses of the rapid recti- 
linear type, of intensities varying from //4*5 to 
//7. Similar lenses were issued by Ross as 

Universal Symmetricals ” and by Dallmeyer 
as “ Extra Rapid Rectilmears.” The rectilinear 
portrait lens of the latter maker was really a 
euryscope with an aperture of // 3 . Slower forms 
of euryscope for wide-angle work, copying, etc., 
have also been made. Their greatest intensity 
varies from fjg to //i 5. 
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EVAPORATING DISH 

In wet collodion photography this is a most 
important utensil for evaporating the silver 
bath when it has become deteriorated by use 
or by impurities. Usually the silver bath is 
boiled to evaporate about half the volume of 
solution, and then made up to strength again 
with distilled water and additional silver nitrate. 
Any alcohol and ether is thus driven off, and 
the iodising salts dissolved out of the collodion 
film are reduced in proportion to the volume of 
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the new solution. Amongst English and Con- 
tinental workers the common laboratory form of 
porcelain basin is used, the bottom, outside, 
to which the greatest heat is applied, being left 
unglazed. It is best to embed the basin in a 
sand bath to avoid fracture by the application 
of direct heat. In America stamped enamelled 
iron dishes, called Agate ware, are largely used 
without any apparent drawback, and of late 
many English workers have taken to using cast- 
iron enamelled dishes. A good way of testing 
for faults in the enamel is to fill the enamelled 
vessel with copper sulphate. The acid will 
attack the iron wherever it can reach it through 
the small pores, and httle beads of copper are 
deposited in small spots, gradually increa.sing in 
size until they become plainly visible. Such 
dishes are obviously unsuitable. 

EVERSET SHUTTER (Pr., Obturateur toujour s 
armi, Obturateur automahque ; Ger., 
SelbstthdtigLr Verschluss) 

Any shutter that does not require setting 
before an exposure can be made. An everset 
shutter is an obvious advantage, since an unex- 
pected opportunity of photo^aphing a moving 
object might be lost even in the short time 
occupied in setting the shutter. 

EXCITING 

The old and practically obsolete name for 
sensitising. 

EXPANSION OF PAPER (See Paper.") 

EXPANSION, REDUCING DENSITY BY 

(See ** Reduction, Mechanical.") 

EXPLOSIVE POWDER (See “Flashlight 
Powders.") 

EXPOSING, METHODS OF 

The usual methods of exposing dry plates 
in a camera axe by means of a cap or shutter. 
The cap method was the original one, and 
although it is considered old-fashioned it still 
has advantages. In landscape work the cap 
may be made to serve as a lens shade by holding 
it above the front of the lens ^during exposiue. 
The correct way to uncap a lens is to imagine 


that it is hinged to the top of the lens hood. The 
cap is loosened by twisting and the lower edge 
raised until it is clear of the lens, and replaced 
again when exposure is finished ; in this way 
the cap not only serves as a lens shade, but, by 
raising and lowering at a suitable speed, one can 
give more exposure to the foreground than the 
sky, and at times obtain clouds on the negative 
which would be missing on account of over 
exposure if the sky had the same amount of 
exposure as the landscape. 

By the judicious use of a cap one may picture 
a busy street as being empty, and such a method 
is sometimes handy when one desires a photo- 
graph of a building in a busy street without 
showing the traffic. The lens in such a case is 
stopped down to its very smallest extent, the 
smaller the better, so as to require a very long 
exposure, the longer the better ; exposure is 
then made by a series of very brief exposures 
with a cap. Assuming, for example, that an 
exposure of one minute is considered to be 
necessary, the plate is exposed for two seconds 
and the cap carefully replaced, another two 
seconds is given, and so on until the plate is 
considered to be fully exposed. The brief 
exposures will not be enough to picture moving 
objects, and only those which have remained 
still during the greater part of the minute will 
show when the plate is developed. 

Shutter exposures are invaluable in cases of 
portraiture, and of course absolutely necessary 
for instantaneous work, as the quickest “ off 
and on " cap exposure possible is estimated to 
be one-fifth of a second, but m the majority of 
cases it is nearer half, or even a whole, second. 
Silent-working shutters, preferably those which 
work inside the camera, are the best for por- 
traiture, as those winch work noisily and outsid 
the camera are apt to startle the sitter, or others 
wise attract attention at the wrong tunc. Chil- 
dren, for example, when posed in a position 
looking away from the camera, will often turn 
their heads when hearing the click of the shutter. 
When exposing for portraits and giving a tune 
exposure with a roller blind shutter, it is a good 
plan to pull the cord gently so as to raise the 
blind and to release it before it reaches the half- 
way click, at which it remains open ; the spring 
will pull the blind down again if the click is not 
passed, and in this way an absolutely silent 
exposure may be made. For exposures for self- 
portraiture, printing, enlarging, etc., see under 
those headings, and also “ Exposure Tables." 

EXPOSURE 

It is scarcely necessary to emphasise the great 
importance of correct exposure in negative 
making ; but it may be remarked that when the 
plate has been correctly exposed, all subsequent 
work is comparatively simple and straight- 
forward, whereas with an incorrectly exposed 
plate all the subsequent operations are difficult 
and ui^atisfactory, and the production of a good 
print is sometimes impossible. 

The correct exposure of a plate depends on 
four varying factors : the subject ; the light, 
which varies according to the season, the time of 
day, and the weather ; the speed of the plate ; 
and the “ rapidity," or working aperture, of the 
lens. 
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In the earlier photographic days no attempt 
vraa made to work systematically from these 
four varying factors, but exposures were largely 
the result of guess-work. About 1880 the &st 
attempts were made to systematise the data 
from which exposures were calculated, Dr. 
Scott’s table of light values, and W. K. Burton’s 
table of comparative exposures for different sub- 
jects being among the earbest examples of their 
kind. Dr. Scott determined the fact that the 
value of daylight varied m direct proportion to 
the height of the sun above the horizon. Con- 
sequently, in equally clear weather, exposures 
would require to be nearly four times as long in 
the middle of December as in June ; and also at 
six o'clock in June exposures would be three 
times as long as at mid-day. Dr. Scott pub- 
lished a table, about 1883, giving proportionate 
figures for each hour of the day for the middle of 
each month. Although these figures were 
necessarily incomplete, the interval from one 
month to the next being much too long, this 
table proved to be of valuable assistance for 
many years. 

Burton’s tables provided a series of com- 
parative exposures for different subjects — land- 
scapes, marine pictures, mtenors, and portraits — 
under normal conditions It gave the exposures 
under the best possible conditions, and these had 
to be multiplied by the figures given in Dr. 
Scott’s table for all times excepting mid-day in 
June. {See also “Exposure Tables”) 

The most modern method of determining the 
duration of an exposure is by means of a meter. 
{See “ Exposure Meter.”) 

In process work, and colour work, the lengthen- 
ing of exposure due to prisms, mirrors, colour 
filters, or ruled screens becomes an important 
consideration. The larger the prism the more 
light is absorbed. With a 3-in prusm the expo- 
sure in the case of wet collodion work and 
enclosed electric arc light is increased by about 
2^ times ; but this would not be true, for 
example, with an orthochromatic plate and green 
filter Errors when in best condition do not 
greatly affect the exposure, but they will do so 
as they become tarnished and scratched. The 
ratio of exposures for colour filters should be 
determined by photographing black, white, and 
a scale of neutral greys, which should come alike 
on all three negatives. Ruled screens increase 
the exposure by about one-fifth, and as small 
stops are used the exposure will be much longer 
than in ordinary negative making, though pro- 
portionately the same. The nature of the 
“ copy ” (the original) influences the exposure 
in half-tone work. A deep red toned print will 
require the longest exposure. 

EXPOSURE, EFFECT OF TEMPERATURE 

ON (See “ Desiccated Dry Plates.”) 

EXPOSURE, INCORRECT 

Correct exposure is the basis of all successful 
work in photography. But in some subjects, 
especially those with moving objects or very 
dark interiors, it may be impossible to expose 
sufficiently long ; and occasionally errors of 
judgment may lead to both under- and over- 
exposed plates. 

Incorrectly exposed plates ran always be more 


successfully treated if the error is known before 
development is begun than if it is only recognised 
when the operation has made considerable pro- 
gress. Under-exposure is the more difficult to 
treat, as there is insufficient hght-action. If 
the subject is one that is defiaent in contrast, 
or exposed in a dull light, the best method is 
prolonged development either in a normal solu- 
tion, or in one containing the normal amount of 
developing reagent and excess of alkali. If 
the subject is strong in its contrasts of light and 
shade, prolonged treatment in a normal solution 
considerably diluted, or in a diluted solution 
with extra sdkali added, is the only satisfactory 
method. The diluted solution lessens contrasts 
considerably ; and it allows prolonged develop- 
ment without obtaming much strength in the 
light tones. Detail is obtained without density, 
and greater softness results than can be obtained 
by any other method If the resultant negative 
is still too harsh, the methods given under the 
heading ” llariuom.sing Contrasts” should be 
adopted. 

Over-exposure within moderate limits comes 
within the latitude of the plate {see “ latitude 
in Plates”), and requires no special treatment, 
provided that the subject is one of good con- 
trast of light and shade. If a plate has received 
an exposure from one and a-h^f times to twice 
the normal amount, development may be normal ; 
and though the plate will look very strong, and 
different from one that has been correctly 
exposed, the resultant pnnt will be httle, if any, 
inferior to that yielded by a normally exposed 
plate. The time of printing will be much longer, 
and that vnll be the only difference. In moder- 
ate over-exposure m subjects deficient in con- 
trast, for copying, etc., the only efficient means 
of correcting over-exposure in development is 
by treating it throughout by a modified solution. 
Potassium bromide may be added to a normal 
developer in any quantity up to 2 grs. to each 
I oz of solution ; or a more concentrated 
developer may be employed, and 3 grs. or 4 grs. 
of bromide added to each i oz. 

Another method of working is to develop 
either with a normal or a concentrated solution 
until the extreme shadows begin to veil ; then 
stop development and fix the plate, afterwards 
intensifying to bring it to full prmtmg strength. 

EXPOSURE INDICATOR {I^t,, Margucr auto- 
mattque, Compteur^ Enre^tstreur ; Ger., 
Zdhlvozzichtung, Platte nzdhler) 

A mechamcal contrivance fitted to magazine 
cameras to indicate the number of plates that 
have been exposed. UvSually, the number of the 
plate in position for the next exposure is made 
to show at a small opening, directly the pre- 
viously exposed plate is moved out of the way by 
the changing arrangement. One pattern has the 
numbers of the plates engraved on a metal wheel 
inside the camera, which is moved round one step 
by the action of the changing lever or handle, each 
time this is worked. There are other patterns. 

EXPOSURE METER (Fr., PhotomHre, Lucu 

mitre j Actinomitre : Ger., Expositions- 
messer, Behchtungsmesser, Ahtinometer) 

An instrument for ascertaining the necessary 
duration of expgsure when taking a photograph. 
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The terms “ exposure meter ” and actino- 
meter are often used interchangeably, but the 
latter refers to an appliance for simply testing 
the actinic power of light, whereas the former 
means an instrument 3iat not only does this, 
but indicates also the exposure requisite under 
such conditions, with any given subject. While 
an exposure meter may be an actinometer, an 
actinometer is not an exposure meter. The term 
actinometer now tends to be restricted to 
appliances used for finding the light value when 
printing, as m the carbon and similar processes, 
where no visible image is at first obtained. 

Of the many different kinds of exposure meters 
proposed the best are those that provide for an 
actual test of the light intensity ; among these 
may be mentioned the Watkins and the Wynne 



A. Watkins’ Standard Exposure Meter 

devices. The Watkins Standard Exposure 
Meter A has an enclosed chain pendulum for 
counting seconds or half-seconds, the cap or lid 
shown on the left forming, when removed, the 
weight of the pendulum. At the opposite end is 
an opening under which runs a coil of sensitive 
paper, which may be pulled out through a slot 
as required, in order to expose a fresh portion 
under the aperture. To use the meter, a new 
piece of paper is brought into position and 
qmckly covered with the thumb, pointing the 
meter towards the source of the light that falls 
on the object to be photographed. The pen- 
dulum is then started swinging, and the finger 



B, Watkins’ Watch-form C. Wynne's Watch-form 
Exposure Meter Exposure Meter 

at the same time removed from the test paper. 
The number of seconds taken by the paper to 
darken to the depth of the standard tint, as 
painted in the circ' ^ beside the opening, is now 
carefully counted. The pointer p is then set 
against the plate speed number, the pointer d 
to the diaphragm number, and the pointer a 
to the actmometer time just obtained, when the 
correct exposure will be indicated by the pointer 
E. When the light is weak, or with specially 
dark subjects, the exposure of the camera and 
the meter may be carried out simultaneously, a 
second tint being provided, which the sensitive 
paper takes only one-quarter the time to match. 
This instrument is very complete, and permits 


of special calculations for other than ordinary 
subjects, such as enlarging, copying, etc. 

A simpler form of the Watkins meter B re- 
sembles a watch. Fresh paper is adjusted under 
the opening by rotating the back of the case, and 
the diaphragm number on the inner ring is set 
against the plate speed ; the required exposure 
will then be found against the actinometer 
time. 

Wynne's “ Infallible Exposure Meter ” C 
also resembles a watch. A small disc of yellow 
glass (not shown in the illustration) is cemented 
to the revolving dial to cover the sensitive paper 
until it IS wanted. It is thus possible to see to 
adjust fresh paper under the aperture without 
its being prematurely exposed to light, and to 
have it always ready by merely sliding aside the 
yellow disc. The Wynne meter has the valuable 
feature of showing at once the necessary expo- 
sure with all the different stops. A tabic is 
supplied with the meter a.ssigning to the various 
makes of plates a speed number, which repre- 
sents also a diaphragm number. To use the 
meter, the actinometer time on the inner ring, as 
found with the sensitive paper, is set against the 
plate speed on the outer arcle. Against each 
of the diaphragm numbers on the latter will 
then be indicated the correct exposure. 
Obviously, if a step corresponding with the plate 
speed number is used, the exposure wiU be 
identical with tlie actinometer time, and the 
camera and meter may be exposed simulta- 
neously. 

EXPOSURE NOTEBOOK (Pr., Pegistre des 
expositions ; Ger., Exposittonshuch) 

A notebook specially ruled for entering full 
particulars of each exposure made, for the 
after idenbfication of the different negatives, or 
in order that any particular plate may receive 
individual treatment. Spaces are usually pro- 
vided for details of subject, date, time, light, 
plate, number of slide, lens, stop, exposure, etc. 

EXPOSURE, OVER. [See “Exposure, 
Incorrect,”) 

EXPOSURE TABLES 

Tabulated series of comparative exposures for 
different subjects, variations m the actinic value 
of the light due to the season, and the different 
lens apertures and plates. They materially 
assist experienced workers when attempting 
unusual subjects ; to the inexperienced they are 
extremely valuable, rendering the problem of 
exposure comparatively easy. 

Of the many tables that have been produced, 
attention will here be directed to the series 
designed by Henry W. Bennett, these comprising 
a table of comparative exposures for different 
subjects, and a diagram and table of the variation 
in the value of the light due to the season of 
the year and the time of day. 

Exposures for lens aperture f/i 6 ^ plate 200 
Hurter and Driffield, and the best possible con- 
ditions of light, etc., at mid-day in June : — 

Tabi^B I 


Open-air Subjects Second 

Clouds . ' 


Boats at sea, distant • • • « • ^ 
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Boats at sea, near . , 

• • • 

Second 

. * 

Sea beach, waves, etc. . 

• • • 

• 'te 

Landscapes : — 

Open common ; or open 

subject with 

no 

strong objects 

• 'h 


Average landscape : cottages or trees in pro- 
minent position ..... 
Trees m full leaf near camera 
Trees in full leaf very near ; part of trees only 
included in picture ..... 
Woods ; photographs taken under strong 


frliage 
Buildings : — 

Large buildings, general views . « 

Cottages, small buildings . . « 

Street scenes . . . • < 

Narrow streets . . • • . 

Details of buildings . • • < 

Portraits : — I 

Group or full-length figure . • 

Head and bust . , . . . 

Still-life, flowers, etc , full-size < 

Larger objects, accor^ng to distance 

Interior Subjects 
Cathedrals and churches : — 

Nave or general view . 45 sec 

1 

2 


I to 5 


1 to i 

. \ 
, I 

2 to 8 
i to i 


4 

10 


Aisles, white glass windows. 

Aisles, stamed-glass windows 
Choir .... 

Crypt .... 

Ordinary rooms in modern houses . i 
Workshops . . . -30 sec 

Rooms or workshops with skylights 10 
Portraits in well-lighted room . 10 

Still-life, flowers, etc., full-size, near 
window . . . .10 sec. 


to 2 min. 
to 3 mm. 
to 7 min. 
to 15 min. 
to 60 mm. 
to 3 nun. 
to I mm. 
to 20 sec. 
to 25 sec. 

to I min. 


All the above times are suflicient to secure a 
fully-exposed plate. The boats at sea described as 
“ near " are those that nearly fill the plate ; those 
called “ distant” are small m relation to the size 
of the picture. In the landscape subjects de- 
scribed as ‘‘open common,” etc., are included all 
those that have no object with any depth of 
shadow within one hundred feet. Small bushes, 
lower than the camera, can be disregarded, as 
the camera, in looking downward, photographs 
them from above, the direction m which the 
light reaches them. In all landscape work, 
heavy fohage will require a longer exposure than 
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any other subjects at the same distance, on 
account of its colour and strong deep shadows. 

In aU the interior subjects, a range of expo- 
sure is given. The shorter is for a well-lighted 
subject with large and unobstructed windows, 


the longer for one that is comparatively dark, 
with small windows or those seriously obstructed 
by outside objects. Dark woodwork in churches, 
especially if near the camera, will always necessi- 
tate a longer exposure than if the subject con- 
sists of light-coloured stone. In domestic 
interiors, the same principle regarding windows 
applies equally ; and the colour of the walls and 
the furniture will also affect the exposure. In 
the case of an unfurnished room, the exposure 
may be reduced to half that given in the tables. 
The exposure for flowers and still-life subjects 
will be influenced by the colour, the degree of 
contrast, and also by the manner in which the 
light from the window falls on it. 

These exposures, being correct for the best 
possible light in June, must be multiplied by 
the figures obtained from the graph (called 
“ Table II.”), in which the thicker horizontal hues 
represent the hours and the fine horizontal Imes 
quarter-hours. The fine vertical lines corre- 
spond to intervals of five days for each division, 
the dates being given under every alternate 
Ime. It is practicable to read off the correct 
figure for any day, and for any time m the day. 
Each thick curved hne has its multiplying figure 
shown on it. This figure is indicated for any 
date and bme by the pomt at which these curved 
hues cross the honzontal and vertical: — 
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In Table III. it is only practicable to give 
multiplying figures for each hour and for every 
fifteenth day. The variations for mte^ening 
times and dates can be estimated. This day- 
light table disregards the effect of the weather. 
When the light shows any appreciable departure 
from the best for the time of year, the exposure 
should be multiphed by 2 ; if the weather is 
dull, multiply by 3 ; and if very dull or gloomy, 
by 4 or 5. 

These exposures are for a plate having a speed 
of 200 H. and D. Most modem rapid plates are 
about this speed, but the makers give the rapid- 
ities in almost all cases. The exposure for other 
plates will be directly proportionate to their 
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rapidity ; thus a plate 100 H. and D. will 
require twice the exposure of one having a speed 
of 200 H. and D. 

These exposures are for //16, a medium aper- 
ture. The relative exposures for other apertures 
are given in Table IV. 

Tabi^ IV 

Value of Diaphragm Apertures 
fl5'6 //8 //II //16 f/22 f/S2 f/iS f/64. 

The exposure for any subject is first found 
from Table I. ; this is multiphed by the time 
value from Table II. or III. ; the result is multi- 
plied by 2, 3, etc., if dull weather, and finally the 
total is multiplied by the stop v^ue from Table 
IV. Otherwise expressed : — 

Subject X Time value x Weather x Lens aperture 
Table I. Table II. or III. Table IV. 

The result being the exposure required 

Two examples will render the method of 
working more easily imderstood. (i) For open 
country lane with cottages in the mid-distance, 
September 14, 2 p.m., a fine, clear day, stop 
//32, plate 200 H. and D. 

Time ; 

Subject Sep. 14 Weather Stop //32 Exposure 
2 p.m. 

I sec. X 2 X I x 4 I sec, 

(2) A cathedral aisle, well lighted by stained- 
glass windows, Apnl 17, 10.30 a.m., slightly dull 
[2j, lens aperture f/22, plate 200 H. and D. : — 

Time : 

Subject Ap. 17 Weather Stop //2 2 Exposure 

10.30 a.m. 

2 min. X li X 2 X 2 «= 12 mm. 

Instead of using Table II. or III. and multi- 
plying again for the weather, a meter may be 
substituted as a means of measuring the intensity 
of the light- The multiple of the unit time that 
is required for darkening the sensitive paper to 
match the standard tint is the figure to be used 
in multiplying the imit exposure obtained from 
Table I. The meter should always be held in a 
vertical position, facing the camera. As an 
example, the same data may be taken as in 
No. I illustrating working from Tables I. and II. 
A country lane with cottages, September 14, 
2 p.m., stop f/32, plate 200 H. and D. Assume 
that a Wynne meter is used to test the light, the 
unit time for matching the painted tint being 
four seconds. It is hdd vertically, facing the 
camera, and the time required for matching the 
tint is eight seconds, twice the unit time. 

Subject Meter Stop Exposure 

(Table I.) (uni..:) //32 

I sec. X 2 X 4 ■* I sec. 

A meter can be used in a very simple manner 
for determining the exposure of objects within 
twenty feet of the camera, by giving a definite 
proportion of the time that the paper takes to 
darken to the standard tint. The Wynne 
standard tint requires four seconds, the Watkins 
standard eight seconds, and the lighter of the 
two tints supplied with the Watkins Bee meter 
four seconds for matching with the sensitive 


paper in the best possible light. Consequently, 
in the following table, different proportionate 
figures must be employed according to the 
meter used. 

To use this table, which is very useful for still- 
life, flowers, portraits, animals, machinery, etc., 
the meter is held dose to the subject in a 
vertical position, facing the camera. The 
actual time that the paper takes to match the 
standard tint is noted, and a definite proportion 
of this time is the correct exposure without 
regarding it as a multiple of the standard time. 
This proportion varies according to the distance 
of the subject from the camera. 

Tabi,e V 

The exposure will be the following proportion 
of the actual time that the meter paper requires 
to match the standard tint : — 

Distance of Wynne and Watkins 

subject from Watkins Bee standard 

camera light tint tint 

3 feet one-half one -fourth 

5 „ one-fourth one-eighth 

10 ft one-eighth one-sixteenth 

20 r» one-sixteenth one-thirty-second 

These exposures are for //16, and a plate 2cx> 
H. and D. 

These exposures are for objects of medium 
colour ; for very dark subjects the exposure 
should be doubled ; for very light, it may be 
reduced to one-half. 

Two examples will illustrate the method A 
portrait, head and bust only, is being taken in a 
garden. The sitter is about five feet from the 
camera, and a Wynne meter, held close to the 
sitter and facing the camera, requires four 
seconds to match its standard tint. The expo- 
sure for //16 and a plate 200 H. and D. will be 
one-fourth of this time =: i second 

A small machine is being photographed m a 
workshop, the same plate and stop 7/32 being 
employed, and the machine being about ten feet 
from the camera. The day is dull, the work- 
shop not well lighted, and the meter, placed on 
the machine while the camera is being arranged 
and the image focused, requires fourteen minutes 
to match the standard tint. One-eighth of this 
time for ten feet distance, one minute and 
three-quarters, multiplied by 4 for f/32, gives 
7 minutes as the exposure required. 

EXPOSURE, UNDER- {See “Exposure, 
Incorrect.”) 

EXPRESSTYPIE 

A process of making grained half-tone blocks, 
invented by Cronenberg. It consists in the 
use of a grained screen, placed m contact with 
a gelatine dry plate so as to make a grained 
negative. This is printed on to zme or copper 
in the usual way. The grain is of a reticulated 
character resembling collotype. 

EXTENSION, CAMERA (Fr., Extension ; Ger., 
A usdehnung) 

The distance between lens and plate, or the 
length to which the bellows will rack dut. {See 
“Double Extension” and “Camera.”) 

Also the name given to an accessory for length- 
ening this distance, when the bellows do not rack 
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out far enough for the special work in hand. 
There are many different kinds of camera 
extensions, or “ adapters,’* for this purpose, 
some fitting on the front of the camera, others 
at the back 

EXTERIORS, PHOTOGRAPHING 

The general technical considerations that have 
to be observed in photographing exterior views 
of buildings, etc., are given imder the heading 
“ Architectural Photography.” There are, how- 
ever, several special considerations which cannot 
apply in the same manner in interior work. 
Speaking generally, a long-focus, rather than a 
short-focus, lens should be employed. At times 
there are advantages in using a short-focus lens 
for a comprehensive view of a high building, but 
in small details or portions the longer focus is 
always preferable when pracbcable. Of course, 
there are many cases where limited space or 
other conditions render it impossible to use any 
other than a wide-angle lens. There is one 
respect m which a wide-angle lens assists the 
photographer to secure an effect that cannot 
be obtained by any other means. In photo- 
graphing a high building from the near point of 
view necessitated by a wide-angle lens, the 
impression is conveyed of looking upwards in a 
manner that cannot be given by any photograph 
taken from a more distant point. The eflect 
IS realistic. 

Whether photographing a complete building 
or a small portion or detail, an oblique view 
should practically always be taken. A square 
front view is hke an architect’s drawing ; it is 
never satisfactory, as it fails to give a fair 
impression. An oblique view gives at once a 
good impression of the relief and the form of 
the building or detail. It conveys the impression 
of solidity, and not simply the outline of the 
front elevation. Simshine is very effective, and 
very useful in giving relief as well as good effect. 
More especially is this the case with large sub- 
jects : small details are frequently more satis- 
factory in diffused light. Very fine effects can 
sometimes be obtained by taking a photograph 
when the sun is shining almost along the surface 
of the subject, very slightly in front. The long 
cast shadows from projecting details are strik- 
ingly effective. A liberal proportion of fore- 
ground should be included in any pictorial view 
of a building, or doonvay, or similar detail. 
And where possible, a foreground with lines 
running obliquely into the picture should be 
chosen. It is the most simple and telling manner 
of conveying the impression of the space that 
exists between the object and the observer. As 
in interior work, the point of view, the lighting, 
and the general conditions should be chosen so 
as to show in the most effective manner the 
character, the quality, and the special features 
of the architecture photographed. 

EXTRA.FOCAL DISTANCE, OR -‘E,F.D/» 

The distance between lens and object, and lens 
and image, minus the focal length of the lens. 
The greater B F.D. equals focal length multiphed 
by ratio. The lesser B.F.D. equals focal length 
divided by ratio. 


EYE LENS 

The lens, or combination of lenses, of an eye- 

f )iece which receives the image from the field 
ens and conveys it to the eye, as explained 
under the heading “ Eyepiece.” 

EYEPIECE (Fr., Oculaire ; Ger., Okular) 

The lens, or combination of lenses, which 
receives the image from the microscope objec- 
tive and conveys it to the eye. The best known 
types of eyepieces are the Huyghenian, the 
Ramsden, and the Kellner. 

The Huyghenian, which is the most popular, 
is a negative combination composed of two 
plano-convex lenses separated by the distance 
of half the sum of their foci. The lower lens of 
an eyepiece, that nearest the objective, is 
known as the field lens, and the other is the 
eye lens. A stop is placed between the field 
and eye lens at the principal focus of the 
latter. 

The Ramsden, which is a positive and achro- 
matic eyepiece, is a combination of two plano- 
convex lenses with their convex surfaces inwards. 
This form is especially useful for micrometric 
purposes. The Kellner eyepiece is now rarely 
used ; it gives a very large field, but the defini- 
tion is not equal to that of the Huyghenian. The 
eye lens is a combination of a biconvex (field 
lens) and a biconcave lens (eye lens). 

The projection eyepiece, as its name implies, 
is designed exclusively for lantern and photo- 
graphic work. The field lens of a projection 
eyepiece consists of a plano-convex lens, the 
eye lens being a biconvex combination of three 
IcUvSes. The field of this eyepiece is very limited, 
but it gives fine definition ; the magmfication is 
small, from 2 to 6 diameters. The compensating 
eyepiece is designed to be worked in conjunction 
with apochromatic objectives. This eyepiece 
derives its name from being over- corrected to 
compensate for the under-correction of the 
apochromats. The compensating eyepiece works 
well with high-power, but indifferently with low- 
power, achromatic lenses. The eye lens of the 
compensating ocular is plano-convex and the 
field-lens a biconvex triplet, the eye lens and 
field-lens being placed m close juxtaposition. 

There are no universal standards for either 
diameter or magnification of eyepieces. The 
Royal Mcroscopic Society has adopted four 
standard sizes for eyepieces — namely. No. I. 
0*9173 m. (23*3mm.) ; No. II. 1*04 m. (26*416 
mm.) ; No. III. 1*27 in. (32-358 mm.) ; No. IV. 
1*41 in. (35*814 mm.). The variety of methods 
of classifying the initial magnification or power 
of an eyepiece is even more unsatisfactory than 
the lack of uniformity in size. In most Bnghsh 
eyepieces the initial magnification is indicated 
by letters A — E, A represenbng the lowest power 
listed by the particular finn, giving a magnifica- 
tion of 4 or 6 diameters ; the initial magnification 
of K would be from 12 to 20. On the Continent 
figures, not letters, are used to classify the power 
of the ocular, but they give little clue to the 
magmfication. 

EYEPIECE, FOCUSING {See ** Focusing 

Magnifier.”) 
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NUMBERS 

A popular method of marking diaphragms or 
stops, “Uie smaller / or the capital letter being 
used with the number, as, for example, // 3 ,y/i’i» 
etc. (For full particulars of measuring, relative 
values, etc., see under the heading “ Dia- 
phragms.**) 

FABRICS, DARK-ROOM 

Canary, orange, or red translucent cloth, used 
instead of coloured glass for screening the light 
in dark-room illumination. They arc more 
serviceable when used with artifiaal light, as 
sunlight causes them quickly to fade and 
become unsafe. The canary fabric is generally 
used for slow bromide papers ; the orange for 
rapid bromide papers, lantern plates, and slow 
dry plates ; and the red for rapid dry plates. 
Fabrics are, as a rule, quite as safe as glass, but 
pinholes must be watched for, and the fabrics not 
wetted in any way or exposed to strong sunlight. 

FABRICS, PRINTING ON 

Fabrics already sensitised for the bromide 
and platmotype processes may be purchased, 
and they are used in the same way as bromide 
and platmotype papers. Fabrics are easily pre- 
pared for photographic pnntmg, and the blue- 
print process is perhaps the simplest. The 
fabrics mostly employed are cottons, linens, 
silks, namsooks, etc., but silk that has been 
weighted with mineral matter is imsuitable ; 
the finer the material the better. The fabric 
needs to be thoroughly washed in hot water, 
ironed, and, to prevent the image from sinking 
into the material, it should then be well sized, a 
smtable size being — 

Arrowroot . . 8o grs. 8 g. 

Gelatine . . . 33 „ 3-3 „ 

Alum . . .18,, „ 

Water to . . .20 oz. 1,000 ccs. 

The fabric is immersed in this solution for about 
five minutes, pinned down on to a flat board, 
and dried before a fire, it being then somewhat 
stiff. The ammonio-citrate and femcyanide 
sensitising solution (see “ Blue-print Process *’) 
is then brushed over it, and, after drying, it is 
ready for printing upon. Prmting, washing 
(fixing), etc., are exactly as described for blue 
prints upon paper. The printed fabric will not 
withstand washing with soap and water, as the 
alkali destroys the blue image. 

In order to get the best and brightest of blue 
prints upon fabrics, it is necessary to use a 
negative with strong contrasts — that is, one 
with clear shadows and dense high lights, and the 
negative should show broad effects of light and 
shade rather than an abtmdance of fine detail. 

A process for the replacing of the blue ferro- 

2S4 


prussiate image by various dyes was published 
m 1898 by Stewart E. Carter. Bleached cotton 
or linen is brushed over with a ferro-prussiatc 
sensitiser, made as follows : — 

A. Ferric ammon. citrate 164 grs. 164 g. 

Distilled water to . i oz. 500 ccs. 

B. Potass, femcyanide . 164 grs. 164 g. 

Water to . . i oz. 500 ccs. 

A and B are mixed in equal parts. The sensi- 
tised fabric is exposed and washed just as a print 
upon paper. The blue print is next immersed 
m a weak solution of caustic soda ( 5 grs. to i oz. 
of water) for a few minutes, then washed in 
hot water, and placed for three minutes in a 
solution of 13 grs. of sodium phosphate in 10 oz. 
of water at a temperature of 170° F. (about 
77® C.). This IS followed by washing, :l^st in 
cold water and then in hot water, after which 
the print is ready to receive the dye. A weak 
gelatine solution is made (glue .size 24 grs., 
water 10 oz.) and heated to 160° F. (71° C.), 
and the prints moved about in it for about 
three minutes ; from 3 to 5 grams per htre 
(i*3 to 2*2 grs. per ounce) of dimtroresorcin 
(resorcin green) is added, and the temperature 
raised to 180® F. (82° C.). As soon as the shade 
is considered full enough for a strong picture, 
remove to boiling water to wash out all unfixed 
dye. The high lights (whites) are next cleared 
in a bath of neutral soap (used at a temperature 
of iGo^P'., 71 ‘^C), and the print again washed 
in hot water and finally in cold. Other dyes 
may be used m place of the green named. 
Gallo-cyanme gives blue and violet ; alizarin 
gives purple, and also a brown sepia. The original 
blue print may be toned, but the dye method, 
although rather troublesome, gives the more 
pleasing effects. 

Carbon prints may be transferred to any kind 
of fabric. This must be washed, dried, ironed, 
and given several coats of the following sizing 
mixture, allowing to dry after each coat : — 


Cooking gelatine 

. 2 oz. 

133 g- 

Sugar 

• I „ 

66*5 „ 

Glycerine . 

• ^ 

66 ccs. 

Chrome alum . 

. 15 grs. 

2 g. 

Barium sulphate 

. 4 oz. 

266 ,, 

Water to . 

• 15 n 

1,000 CCS. 


Dissolve by heat and mix thoroughly. Transfer 
the carbon tissue thereon in the usual way. (See 
“Carbon Process.’’) 

Fabrics can be sensitised and used as ordinaiy 
P.O.P. First soak the washed and dried fabric 
in the following size for about three minutes : — 

Gelatine . . .100 grs. 10 g. 

Common salt . . 100 ,, 10 ,, 

Magnesium lactate .100 ,, 10 „ 

Water to . . . 20 oz. 1,000 ccs. 
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Dissolve by aid of heat and then well mix ; 
after coating the fabric allow it to dry thoroughly. 
The sized fabric is then sensitised by soaking 
for three minutes in — 

Silver nitrate . .25 grs. 52 g. 

Distilled water to . i oz. 1,000 ccs. 

The fabric is next immersed for one minute in — 

Citric acid . . 50 grs. 5 g. 

Sugar . . . 50 „ 5 ,» 

Water to . . . 20 ,, 1,000 ccs. 

and dried in the dark. The sensitive fabric is 
then printed upon, toned, fixed, and washed 
exactly as ordinary P.O.P. 

An easier method of coating fabric with a 
silver solution is the following : A salting or 
sizing bath is first made by rubbing up 180 grs. 
of arrowroot or dextrine in a little cold water 
until a smooth paste results ; make this up 
to J pint with boiling water. If the mixture 
does not at once become gelatinous it should be 
kept hot (not boiling) and stirred till it does. 
It should then be allowed to cool a little, and 
160 grs. of ammonium chloride dissolved in 
about 4 oz. of water added to it. The mixture 
is applied while warm to the washed and ironed 
fabric, which is then dried and sensitised in 
the following bath : — 

A. Citnc acid . .25 grs. 50 g. 

Distilled water , ^ oz. 500 ccs. 

B. Silver nitrate . 60 grs. 125 g. 

Distilled water . ^ oz. 500 ccs. 

Mix the two solutions. To sensitise the fabric 
use a Buckle or Blanchard brush. Pm the 
fabric to a flat board, pour upon it a little of the 
silver sensitising mixture rapidly and evenly, 
spread it over the entire surface, and dry in 
the dark. The fabric is printed upon as though 
It were P O.P., toned with an acetate and gold 
toning bath, and fixed and washed like paper. 
It is desirable after ivashmg and before tonmg 
to pass the print through a weak solution of 
sodium chloride (common salt), which gives 
reddish browm tones, or of sodium carbonate, 
which gives brownish purple tones. {See also 
“ Diazotype,’' “ Indigo Printing,” etc.) 

FACTORIAL DEVELOPMENT {See 
“ Development, Factorial.”) 

FACTORIES, PHOTOGRAPHING IN 

Taking photographs in factorie® or workshops 
presents difficulties from several independent 
causes. The first is that work m progress can- 
not always be stopped while the exposures are 
made, and the consequent movement cannot 
always be prevented. Then machinery and 
shafting in constant motion introduce the serious 
element of vibration, and, in addition, smoke 
and moisture are inseparable from some kinds 
of work, increasing the difficulties of securing 
good negatives. When the nature of the work 
will allow it, the negatives should be taken 
during the dinner-hour. The camera can be 
set, everything arranged as desired, the subject 
focused, and everything made ready for the 
exposure beforehand. Then the plate can be 
exposed under the best possible conditions. A 
small stop IS almost always necessary for secur- 
ing good definition throughout. 


When figures have to be included and the work 
shown under its normal conditions, the case is 
different. The exposure must necessarily be 
short so as to avoid movement of the principal 
figures. Frequently, a large aperture is neces- 
sary in order to shorten the exposure sufficiently, 
and it may be quite impossible to secure the 
degree of sharpness in the different planes that 
the photographer would desire. In that case, 
the principal objects must be rendered as crisp 
and sharp as possible, and the other parts must 
simply take their chance. Considerable assist- 
ance may be given to the workmen that are 
included by the manner of posing. If they can 
be given a little support, by resting on a tool, or 
putting one of their hands on a machine, how- 
ever slight the support may be, it will materially 
assist in avoiding movement during the exposure. 
A longer exposure can be given without appre- 
ciable movement. A single machine with one 
or two figures should cause no difficulty. In 
subjects of this kind, duplicate exposures should 
always be made. 

Any windows that are in front of the camera 
and included in the picture should be covered 
during nine- tenths of the exposure, and, if 
possible, the covering should be outside. Win- 
dows in front of the camera, but not included in 
the picture, should be covered during the whole 
of the exposure, unless the lens can be shielded 
from them as described imder the heading 
” Interiors, Photographing.” 

FADED NEGATIVES AND PRINTS, RE- 
STORING 

Faded prints are more commonly met with 
than faded negatives, but whichever is treated, 
success IS more certain if the actual cause of 
fading is known {see “Fading, Causes of”). 
When negabves fade the trouble is usually due 
either to insufficient fixing or to insufficient or 
improper washing after bleaching with mercury 
for the purpose of intensification. During the 
year 1900 Sir William Crookes paid particular 
attention to the subject of restonng faded 
negatives — presumably those treated in the 
usual way and not intensified — and the follow- 
ing process is advocated by him. The faded 
dry-plate negative is soaked for three hours in 
distilled water, and then immersed for from ten 
to fifteen minutes (in the dark-room) in the 
following bath: — 

Water . . . i oz. $00 ccs. 

Pyro ... 3 grs. 3 g. 

Sodium metabisulphite 3 ,, 3 „ 

Sodium carbonate . 36 „ 36 „ 

Sodium sulphite . 12 „ 12 „ 

The plate is next well washed, immersed in an 
ordinary “ hypo ” fixing bath for half an hour, 
and then washed in runnmg water for from four 
to SIX hours. It is then toned with gold, for 
which purpose two solutions are reqmred, one 
of ammonium sulphocyanide (10 grs. to the 
ounce), and one of gold chloride (i gr. to the 
ounce) ; for use, i oz. of each is taken and 
8 oz. of water added ; or, if desired, the com- 
plete bath may be made up as — 

Water . . .10 oz. 1,000 ccs. 

Am. sulphocyanide . 10 grs. 2 g. 

Gold chloride . • i gr, *2 „ 
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The plate is immersed in this bath for about ten 
minutes and finally washed for half an hour and 
dried. The fixing in “ hypo ” can be omitted if 
so wished, although it is desirable. The gold ton- 
ing bath has the property of precipitatmg gold on 
the image and rendering it of a blacker colom. 

Negatives that have been intensified with 
mercury may fade quickly, and to restore them 
they should be treated with a solution of potas- 
sium sulphantimonate, c'ommonly known as 
Schlippe’s salt. The faded negative is first 
thoroughly soaked and then treated with 20 grs. 
of Schlippe’s salt dissolved in 2 oz. of water, 
until the desired result is obtained ; finally 
wash well. 

The fading of pnnts has always been a trouble- 
some matter. In the old days the necessity for 
thorough fixing and the complete removal of 
the “ hypo ” was not generally recognised, and 
the question of fading became so important 
that a committee was formed m May, 1855, to 
enquire into the causes, the Prince Consort con- 
tributing Iso to the expenses of the inquiry. 
Since then, of course, many improved papers 
have taken the place of the old ones, and different 
causes have arisen. Platmum prints are said 
never to fade, but nevertheless they sometimes 
appear to change their colour from the original 
pure black to a brownish or yellowish brown 
colour. According to Chapman Jones, such 
prints may be completely brought back to their 
onginal colour by unmounting and treating with 
a mixture of hydrochloric acid and chlorme 
water, made by adding a few drops of sodium 
hypochlorite solution to dilute hydrochloric acid 
(about one of aad to ten or more of water), 
until the odour of chlorine is distinctly notice- 
able. Neither hydrochloric acid nor chlonne 
water alone is effective, though each does some- 
thing towards the desired end. Several other 
methods have been advocated, but all are more 
troublesome, and not nearly so effective. 

The restoration of silver (prmted-out) prints 
is at all times a very risky performance. If they 
are old and yellow, and of value, they should be 
copied — preferably through light blue glass — 
before any attempt is made to tamper with 
them, because of the risk of spoiling the originals. 
One process is to bleach the yellowed albumen 
print in a mercuric chloride solution as used 
for intensifying, well wash, and then to develop 
in an old hydroquinone or metol developer 
(without bromide), or preferably to immerse in a 
5 per cent, solution of sodium sulphite, and finally 
wash well. This process is not reliable. An 
elaborate process of restoring silver prints, and 
one for which the inventor (H. Jandaurck) 
was awarded a silver medal m 1888, is as follows. 
Two solutions are required : — 

A. Distilled water . ZS oz, 1,000 ccs. 

Sodium tungstate 608 grs. 5 g. 

B. DistiUed water . i oz. 400 ccs. 

Calcium carbonate (pure) 5 grs. 4 g. 

Chloride of lime . i’2 ,, i „ 

Gold and sodium chloride 5 ,, 4 » 

The B solution should be kept in a yellow 
bottle or in the dark for twenty-four hours. 
The faded prints are unmounted, well washed, 
and placed in 8 oz. of the A solution to which 
J oz. to i oz. of B has been added. They should 


remain in this toning bath until they assume a 
good purple tone, and they are then well washed 
and fixed with “ hypo ” (i oz. to 10 oz. of water) 
until all the yellowness has disappeared, which 
may take one hour or more ; finally, they are 
washed well. 

As stated above, all print restoration processes 
are more or less unreliable, and need to be used 
with great caution. Any details that have 
vanished from the faded print cannot be brought 
back, and all that the restoration process does 
is to strengthen the weak parts of the print, 
and as much as this can be done equally well by 
making a copy in a proper manner. 

FADING, CAUSES OF 

All silver images, whether negative or positive, 
are formed by metallic silver in an extremely 
fine state of division imbedded in a vehicle 
of albumen, gelatine, or collodion. Everyone 
knows how prone silver, even m the form of 
spoons and forks or oniaiiieut.s, is to tarmsh, 
and consequently it can be well understood how 
much more readily the metal in a finely divided 
slate can be attacked. In many cases, particu- 
larly in that of pnnts, the fading is undoubtedly 
due to imperfect fixation or removal of the last 
traces of ‘‘hypo ” or the hyposulphite of silver. 
It must not be overlooked that gelatine is a 
hygroscopic substance, and that “ hypo ” in the 
presence of moisture is decompo.sed, giving rise 
to sulphur compounds which readily attack the 
image. Whihst fading is not so commonly met 
with m negatives, it can still be detected some- 
times, and It is then advisable to bleach the nega- 
tive With a chlonsing mixture, such as hydro- 
chlonc acid and potassium bichromate, wash 
well, and redevelop. 

There is but little hope of saving a fading 
prmt, and care should be taken to ensure perfect 
fixation and thorough washing, the fonner being 
as essential as the latter. It will often be found 
that prints moimted on cards show fading more 
readily than those that are unmounted, and 
this may be due to the card containing “ hypo 
or some sulphur compound winch is gradually 
decomposed by the mountant or moisture, and 
acts on Uae silver image b'requently, too, 
prints — especially collodion prints — will fade in 
circular spots, and this can often be traced to 
small particles of metal, sucli as the bronze 
powder used for gilding the edges, etc., electro- 
lytic action having been set up by the acid 
moisture in the air between the two metals. 
Varnishing negatives and prints is some pro- 
tection. In the case of framed prints care should 
be taken to see that the backboard of the frame 
fits well, that the prints and moimt are thoroughly 
dry before being framed, and that all round the 
edges, and over any cracks in the backboard, 
good stout brown paper is pasted or glued. 

FAHRENHEIT THERMOMETER (See 

“ Thermometer.”) 

FALLING FRONT (See “ Rising Front.") 

FALSE IMAGES, OR “GHOSTS** (Fr., 

Images fausses ; Ger., Fahche Btlder) 

Even the best doublet lenses sometimes show 
what IS known as a false image or " ghost,** 
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when a bright object or light occurs in the pic- 
ture. This is due to reflection of the bright 
object from the front surface of the back lens, 
and from this to the back surface of the front 
lens, whence it is again reflected towards the plate. 
In a properly dcvSigned lens, the distance apart 
of the glasses and the position of the stop are 
so arranged that the false image is diffused 
before it reaches the plate, and so is very rarely 
troublesome. To test for the presence of a 
false image, focus a gas flame or a lighted candle, 
placed at a distance from the camera equal to 
about eight or ten times the focal length of the 
lens. Cover the head with the focusmg cloth, 
and bring the image of the flame into the centre 
of the ground-glass screen. If the camera is now 
turned slowly so that the image moves to one 
side, the ghost, if present, may on careful 
inspection be seen moving in the contrary direc- 
tion, and exactly opposite the principal image. 
It very probably will not be m focus at the 
same time as the chief image, but it may usually 
be brought into focus by a slight movement of 
the screw, and will then be found to be distin- 
gmshed from the primary image by being erect 
instead of inverted. This defect may often be 
cured by slightly altering the distance between 
the lenses, or by varying the position of the 
diaphragm, the false image being consequently 
spread over the whole of the plate and not 
allowed to come to a focus. {See also “ Flare 
Spot.”) 

FALSE DISPERSION {See ” Dispersion.”) 

FALSE PERSPECTIVE {See “Perspective, 
False.”) 

FARMER’S REDUCER AND INTENSIFIER 

About the year 1883 Howard Farmer intro- 
duced what IS undoubtedly the most widely 
used reducer. It consists of “ hypo ” and po- 
tassium fern cyanide in solution, and is some- 
times referred to as the “ ferricyanide ” or 
“ hypo-femcyanide,” but more frequently as 
the “Farmer” or “Howard Farmer” reducer. 
It will be foimd described under the heading of 
“ Reducers.” 

Farmer's intensifier is not so well known. It 
its one of the “ silver ” processes, and will be 
found with others under the heading of “ Silver 
Intensifier.” 

FEERTYPE 

A printing process, patented by Dr. Adolf 
Peer in 1889, in whidi paper is sensitised with 
diazo-sulphonic salts of aniline, amido-azo- 
benzol, benzidine, and their horaologues, in 
conjunction with compounds of phenol, resorcin, 
or naphthol. The diazo compound is set free 
by the action of light, and forms a colouring 
matter ; thus a coloured positive print is obtained 
from a negative. After exposure, the print is 
washed in water or dilute hydrochloric acid, by 
which means the unacted upon and unchanged 
preparation is removed. {See also “ Diazo- 
type.”) 

FERGUSON’S TONER 

A copper toning bath for bromide prints. {See 
“ Copper Toning.”) 


FERNS AND LEAVES, PRINTING FROM 

Ferns and leaves make effective and decora- 
tive photographs which are easily produced 
without a camera, lens, or negative, the leaves 
being printed direct upon the sensitive paper. 
Lace may also be photographed in the same way. 
Either fresh, preserved, or skeletonised flowers 
and leaves may be used. A piece of plain glass 
should be placed in a printing frame of the 
desired size and the leaf laid flat thereon, the 
sensitive paper (any kind answers, although 
P.O.P. is preferable) conung next ; the back of 
the frame is placed in position, and the whole 
put out to print in the usual way. When 
printed sufficiently, tone or develop, as the case 
may be, and afterwards fix and thoroughly wash. 
When the leaves are particularly moist it is 
advisable to place a thin sheet of celluloid — a 
clean film serves admirably — between the leaf 
and the paper in order to prevent the paper from 
becoming contaminated with the natural juices. 
Almost equally good results may be obtained 
from natural or skeletonised leaves, the differ- 
ence being m the duration of printing. Bracken 
and Virginia creeper leaves are particularly suit- 
able, and a brief printing from fresh leaves gives 
the outhne of the leaves only, the image appear- 
ing as white upon black. If, however, a reveisal 
is wanted, the leaf may be placed in contact 
with a dry plate and a negative made which 
would produce a print showing black upon white. 
The longer the exposure the more light travels 
through the leaf, and the greater the detail 
obtained. New leaves when suitably printed 
give beautiful half-tones, because of the different 
densities of the various parts of the leaves ; 
whereas skeleton leaves produce only black and 
white prints Talbot, m 1836, used a fern leaf 
when he produced the first silver print on paper. 

FERRIC AMMONIO-CITRATE (Fr., Citrate 
de fer ammontacale ; Ger., Braune ettro- 
nensdure Eisenoxydammomak) 

Synonym, ammonium atrate of iron. 4Fe 
C.HjOt 3(NHD* C, H^O, 3Fe (OH),. Molecular 
weight, 2,030. Solubilities, i in 4 water, insoluble 
m alcohol. It takes the form of brownish red 
scales, and is made by dissolving freshly precipi- 
tated ferric hydrate in excess of citric aad and 
neutralising with ammonia. It is sensitive to 
light, and should be kept in the dark. It is 
used in conjunction with potassium ferricyanide 
in the iron printing processes. 

Valenta has recommended a green salt, which 
is a mixture of neutral ammonium feme citrate, 
aad ammonium feme citrate, and feme citrate, 
and has the formula 5FeC,H507 2(NH4), C,H, 0 , 
NH, C.H^O, 2 H, 0 . Molecular weight, 1,956. 
This occurs m bright, greemsh yellow scales, and 
gives much more sensitive papers with purer 
whites than does the brown salt. It also is 
sensitive to light and must be kept in the dark. 

FERRIC AMMONIO-OXALATE (Fr., Oxa- 
late amntomaco’ferrique / Ger., Ammo- 
nium ferrioxalai) 

Synonyms, ammonium oxalate of iron, oxalate 
of iron and ammonia. Fe,(C,04), SlNH,), 
CjO, 8 H, 0 . Molecular weight, 892. Solubilities, 

I in 2-1 water, insoluble in ^cohol. It occurs 
in bright green crystals, and is formed by 
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dissolving ferric hydrate in ammonium oxalate 
solution, evaporating and crystalhsing. It is 
decomposed by light into ferrous ammomum 
oxalate, and is used occasionally for blue prints, 
a formula being : — 

A. Ferric ammonium 

oxalate . . | oz. 250 g. 

Distilled water to 20 „ 1,000 ccs. 

B. Potassium ferri- 

cyanide . . ^ oz. 250 g. 

Distilled water to 20 „ 1,000 ccs. 

Mi-r in equal parts just before use. It is also 
used in the cold-development platinum and the 
print-out platinum processes. 


FERRIC AMMONIO-SULPHATE (Fr., Sul- 
fate de fer ammoniacale ; Ger,, Schwefel- 
sdure Etsenoxydanttnoniak) 

Synonyms, ammonium sulphate of iron. Fe SO4 
(NH*), SO4 6H,0. Molecular weight, 328. Solu- 
bilities, I in 5 water, insoluble m alcohol. It 
occurs as pale greenish crystals, and is prepared 
by dissolving 139 parts of ferrous sulphate and 
75 parts of ammonium sulphate in a minimum 
of water and afterwards crystallising. It has 
been suggested as a substitute for ferrous sul- 

g hate on account of its greater stability, and it 
as been used for developing wet plates 


FERRIC CHLORIDE (Fr., Chhrure ferrique ; 

Ger., Euenchlond) 

S>Tionym, perchlonde or sesqui chloride of 
iron, iron trichloride. Fe Clg 6H|0. Molecular 
weight, 270*5, Solubilities, i in *63 water, i 
in 4 alcohol, i in 4 ether. It takes the form 
of yellow crystalline lumps, which rapidly 
dehquesce in the air. It is prepared by dis- 
solving iron wire in hydrochloric acid and oxidis- 
ing with nitric aad. It has been recommended 
for reducmg negatives, but it gives rise to yellow 
stains due to the formation of basic ferrous 
salts. Its chief use is as a mordant in etching 
half-tone and photogravure plates. 


FERRIC OXALATE (Fr., Oxalate ferrique: 

Ger., Ferrioxalat) 

Synonym, iron sesquioxalate. Fe, (CjO*),. 
Molecular weight, 376. Solubilities, very soluble 
in water, insoluble in alcohol. It occurs in 
greenish, glistenmg scales, which are extremely 
sensitive to light, and it is therefore usually 
preferred to mix it in solution and preserve in 
the dark. It is the most light-sensitive of any 
of the iron salts. It is used in the kallitype 
process, but its chief use is as the sensitive salt 
in the platinotype process. The following is the 
best method of preparmg the normal ferric 
oxalate solution : Powder some ammonia-iron- 
alum, weigh out 500 grs. or 520 g., place in a 
tall cylindrical graduate, capable of holding 
20 02. or 1,000 CCS., and add 192 minims or 
200 CCS. of liquor ammoniac (*880), and an equal 
quantity of distilled water. Stir well for about 
five minutes, and allow to stand for a fiu'ther 
five minutes. Then fill up with distilled water, 
stir well, and allow the precipitated ferric hydrate 
to settle down. Next decant or siphon off the 
clear supernatant liquid, and repeat the proce^ 
until the wash water is no longer alkalme to 
litmus paper. Then allow the precipitate to 


settle till it occupies not more than 17 oz. or 
850 CCS. Add 2,064 grs. or 215 g. of pure 
oxalic acid in powder, stir well, and allow to 
stand in the dark-room until the precipitate is 
completely dissolved. Now filter the solution, 
and wash the filter paper with distilled water 
so as to make the total bulk of the solution 
20 oz. or 1,000 CCS. This forms the “normal 
iron solution “ for platinotype, and contains 
20 per cent, of ferric oxalate with about 1*2 per 
cent, of oxalic aad. 

FERRIC PROTOACETATE {See “Ferrous 
Acetate.'") 

FERRIC PROTOSULPHATE {See “ Ferrous 
Sulphate.’*) 

FERRIC SALTS, PRINTING WITH 

The light-sensitiveness of the iron (ferric) 
salts is the basis of a large number of printing 
processes, including chrysotype, cyanotype, 
kallitype, the sepia printing process, amphitype, 
the ink process, and platinotype. In ^ these 
the ferric salt is reduced by light to the ferrous 
state. The following table (due to Eder) shows 
the comparative light sensitiveness of the various 


iron salts : — 

Ferric chloride and oxalic acid . 100 

Ferric oxalate .... 89 

Ammomum ferric oxalate . . 80 

Potassium ferric oxalate . . 78 

Feme tartrate .... 80 

Ammonium ferric tartrate. . 80 

Ammonium ferric atrate . . 15 

Ferric chloride and a trie aad . 19 

Feme chloride and tartaric aad 25 


Many of the inorganic feme salts are com- 
paratively stable to light, but in contact with 
organic matter are readily reduced, as in the 
case of feme chloride with oxalic or citric acid. 
According to Abney the spectral sensitiveness 
of the iron salts is chiefly in the indigo blue, 
about G ^ F, and extends to B in the green and 
well into the ultra-violet. 

Printing with salts of iron is known as the 
iron-printing or hdiographic process. The four 
principal processes, each of which is described 
under its own heading, are : the blue print pro- 
cess (ferro-prussiate), white lines on a blue 
ground ; Pellet, blue lines on a white ground ; 
ferro-gallic, black lines on a white ground ; and 
brown line (better known as, and described 
elsewhere in this work under the heading of, 
“ Kallitype ’*), white lines on a brown ground. 

An interesting process of printing with a 
ferric salt is Shaw cross’s Amphitype {which see), 
in which advantage is taken of the fact that 
these salts have property of attracting or 
repelling greasy inks. This is again shown in 
the black line “ Tme-to-scale,” or Ordoverax, 
process, where an undeveloped blue-print laid 
on a gdatinous surface will so affect the latter 
as to enable the lines to take ink while the othei 
parts repel It. 

The table on p. 239 (due to Eder) gives a very 
dear precis of the principal iron printing oro* 
cesses and the developers necessary to proauci 
tuU vigour ot the images, which as a rule are 
only faint, {See also separate headings.) ^ 
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Sensitive 

salt 

Product of 
light action 

Developer used to produce full 
vigour of image 

Colour of 
image 

Name of 
process 

Ferric oxalate, 
citrate, tartrate, 
etc. i 

Ferrous salt (fer- 
rous oxalate), 
citrate, etc. 

\ Potassium ferricyanide. (This 
gives insoluble Berlm blue 
with ferrous salts, but a soluble 
compound with feme salts) 1 

Blue 

Cyanotype. (Gives 

white lines on blue 
ground from a trac- 
ing) 

Ditto 

Ditto 

Potassium ferrocyamde. (This 
i dves a blue precipitate with 
feme salts, but a white with 
ferrous salts) 

Blue 

Pellet’ s process. 
(Gives blue Imes on 
white ground from 
a tracmg) 

Feme citrate 

Ferrous citrate 

Gold chloride. (Where the fer- 
rous salt IS formed metallic 
gold IS precipitated) 

Browmsh 

Chrysotype 

Ferric oxalate 

Ferrous oxalate 

Potassium chloroplatmite. (Me- 
tallic platmum is precipitated 
where the ferrous salt is formed) 

Black 

Platinot3q)e 

Ferric oxalate 

Ferrous oxalate 

[ Silver nitrate 

Brownish 

black 

Kallitype orArgento- 
type 

Feme and cupric 
chloride 

Cuprous chloride 

Potassium sulphocyanide, fol- 
lowed by potassium fem- 
cyanide. (The cuprous chlor- 
ide is converted mto brown 
cuprous ferrocyamde) 

Red brown 

Obemetter’ s process 


FERRIC SESQUIOXALATE {See “Ferric 
Oxalate.”) 

FERRIC SODIUM OXALATE (Fr., Oxalate de 
fer et de soude ; Ger., Natrtumferrtoxalat) 
Synonym, sodio - feme oxalate. Fe (0,04), 
SNaj 0,04 I iHaO, Molecular weight, 976. Solu- 
bilities, I in 1*69 water, insoluble m alcohol. It 
occurs as large gieen crystals, unaffected by the 
air. It is prepared by dissolving ferric hydrate 
in acid oxalate of sodium. It is used m the 
printmg-out platinum process. 

FERRIC SULPHATE (Fr., Sulfate ferrique ; 
Ger., Fernsulfat, Schwefelsdure Etsenoxyd) 
Synonym, sesquisulphate of iron. Fe, (SO4), 
pHjO. Molecular weight, 563. Soluble in water. 
It takes the form of greemsh crystals, or, in 
the anhydrous form, it occurs as a greyish white 
powder. It has been suggested as a reducer, but 
It gives rise to yellowish basic iron salts m the film. 

FERRICYANIDE OF COPPER {See ““ Copper 
and Potassium Ferri cyanide.”) 

FERRICYANIDE OF POTASSIUM {See 
” Potassium Ferri cyamde.”) 

JFERRICYANIDE REDUCER (Fr., mducteur 
ferricyanure ; Ger., Rothes Blutlangensalz 
Ahschwacher) 

The action of this reducer is described under 
Reducing Negatives by Chemical Means.” 

FERRIER AND SOULIER PROCESS 

A method of making lantern slides emd stereo- 
scopic transparenciee, invented by Ferrier in the 
early days of the albumen process of making 
positives upon glass. The method has been 
kept a trade secret, but is said to be a modi- 
fication of the albumen positive process. 

FERRO-CUPRIC PROCESS 

An iron printing process devised by Obemetter 
about the year 1865. Paper is coated by float- 
ing on the following sensitive mixture: — 


Water. .... 100 parts 
Copper chloride (crystals) . 10 „ 

Ferric chloride solution (sp. g. 

1-5) 1 „ 

Hydrochloric acid . . i ,, 

The paper is then dried and exposed in the 
same way as ““ blue-print ” paper, a faint image 
being visible. Immediately after printing it is 
floated on the followmg developing mixture : — 

Potassium sulphocyamde . 10 parts 

Sulphuric acid . . . i part 

Water. .... 1,000 parts 

To this IS added 15 parts of the sensitive mix- 
ture given above. If the print is not devel- 
oped immediately after printing the image 
IS lost. Development at first should be by 
floating, and when the image has partially 
developed, the paper may be entirely immersed. 
The paper is afterwards well washed and toned. 
Red tones may be obtained by immersing the 
developed print in a 10 per cent, solubon of 
potassium ferricyanide. For purple tones use — 


Ferric chloride 
Ferrous sulphate . 
Hydrochlonc acid 
Water. 


. I part 
. 2 to parts 
. . 2 parts 

10 to 50 parts 


This bath will give a range of tones from red 
through violet and purple to a greenish black. 
Finally wash in weak hydrochloric acid. 


FERRO-GALLIC PROCESS 

A method of printing with ferric (iron) salts, 
giving a black image upon a white ground ; 
known also as the black-line process and the 
Colas process. It is largely used by architects, 
engineers, etc., for multiplying drawings. The 
following mixture is made up, or larger quan- 
tities in proportion ; — 


Ferric chloride (syrupy) 

30 

grs. 

60 

g* 

Ferric sulphate . 

15 

>> 

30 

» 

Gelatine . 

15 

)) 

30 

>» 

Tartaric acid , 

15 

}t 

30 

)> 

Water . • • 

1 

oz. 

I,CXX) 

CCA. 
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Soak the gelatine' in the water, melt by the aid 
of heat, and add the other ingredients. Coat 
paper in the way recommended for the blue- 
print process and dry m the dark. When 
dry, expose under negative or tracing till the 
ground is white and the lines appear yellow, and 
then immerse in the following developer : — 

Gallic acid . . 20 grs. 4 g. 

Oxalic acid . • 5 „ i ti 

Water . . . 10 oz. 1,000 ccs. 

till the lines are quite black ; wash, and dry by 
blotting off between clean blotting-paper and 
hanging up. 

FERRO GELATINE DEVELOPER 

A solution of gelatine boiled with sulphuric 
acid so as to lose its setting power, used by 
Carey Lea as an addition to the wet - plate 
developer. 

FERROGRAPHS {See “ Ferrotype Process.”) 

FERROPRUSSIATE {See “Blue-print Pro- 
cess.”) 

FERROTYPE PLATES 

Thin plates of metal coated on their face with 
a fine hard dark enamel. They were so called 
through being prepared as a basis for “ ferro- 
types,” or collodion positives taken direct m 
the camera. {See “Ferrotype Process.”) They 
have, however, another use in modem photo- 
graphy. A glossy-surfaced gelatine print may 
be squeegeed while wet on to a ferrotype plate 
in exactly the same manner as on to a sheet of 
plate glass No preparation of the ferrotype 
plate is necessary beyond washing and polishing 
with a soft fabric, and when the prints are dry 
they leave the plate easily with a surface scarcely 
inferior to that produced by contact with glass 

FERROTYPE PROCESS (Fr., Procide ferro^ 
type: Ger., Ferrotypie) 

About the middle of the nineteenth century 
the term “ferrotype” was applied to the process 
introduced by Robert Hunt as “ Energiatype ” 
{which see), but that process was but little used, 
and the modern ferrotype is quite different. 

Ferrotypes (known also as “ tm types ”) are 
pictures taken on sheet-iron plates varnished or 
enamelled on both sides, the picture side being 
the more carefully prepared. They are of 
American origin, having been introduced by 
J. W. Griswold in 1855, and were also known 
as “ Melainotypes ” before the title of ferrotype 
was generally adopted. It is believed that the 
earliest reference made to ferrotypes is in Photo- 
graphic Notes, dated January i, 1856, announc- 
ing the invention by a Prof. Smith, of Ohio, 
Df a process of “producing a beautiful picture 
on a piece of common sheet iron, . . . equal 
to daguerreotypes, and much superior in some 
respects.” The journal calls the pictures 
“ Ferrographs.” 

Ferrotype pictures are positives produced by 
the wet collodion process, a black or chocolate 
enamelled iron plate being used as a support 
for the picture instead of glass. The latter needs 
backing up with black paper, velvet, or paint. 
The finished results have the same appearance 


in both cases, but the ferrotype image is reversed 
as regards right and left, and the process is there- 
fore not suitable for general application. Every- 
one knows that this process ha.s been widely 
u.sed for portraiture by itinerant photographers, 
since by its aid they can take and finish a por- 
trait in the space of a few minutes. The photo- 
grapher generally takes particular care to arrange 
the sitter “ full face,” or m any other position 
in which reversal is not at first detected. For 
ferrotype work proper the operator must be 
within easy reach of his dark-room, as the plates 
are prepared immediately before exposure. 

The process, in brief, is first to prepare the 
plate with collodion, scnsiti.se m a silver bath, 
expose while wet, develop with an iron developer, 
and fix in a solution of pota,ssium cyanide ; all 
forniulee and w^orking details will be found under 
the heading “ Collodion Process (Wet).” 

The Dry Process . — The introduction of ferro- 
type dry plates has largely displaced the old- 
fashioued wet process ; itinerant photographers 
use them in conjunction with automatic cameras, 
w^hich comprise arrangements for developing and 
fixing, thus obviating the use of the old portable 
perambulator-like dark-rooms. Ferrotype dry 
plates are bought in packets and used like other 
dry plates, but instead of yielding a negative 
on glass they give a pOvSitive direct upon the 
black iron or tin support. An example of the 
developers used for such plates is : 

Sodium carbonate (pure) 4 oz, 200 g. 
Sodium sulphite . 2 ,, iC)o „ 

Hydroquinonc . . J ,, 12'5 „ 

Potassium bromide . 290 grs. 29 ,, 

“ Hypo ” fixing solution 

(as below) . . i oz. 25 ccs. 

Warm water to . 20 „ 1,000 ,, 

Allow to stand for two days and pour off the 
clear solution for use. In cold weather half the 
above quantity of bromide is required. After 
exposure, the ferrotype dry plate is developed 
until the high lights (which appear brown on a 
white background) and half-tones are well out, 
and the plate is then rinsed in water and fixed 
in a “ hypo ” fixing solution (sodimn hyposulphite 
4 oz., water 20 oz.). Development takes from 
eight to twelve seconds in hot weather, twelve 
to tw'cnty seconds in a normal temperature, and 
twenty to sixty seconds in cold weather. After 
fixing (duration, ten to thirty seconds), the plate is 
rinsed for a few seconds and dried spontaneously 
or by gentle heat. It is next varnished, and 
then gives the appearance of having been pro- 
duced by the wet collodion process. Sediment 
sometimes appears on the film after washing, 
particularly when over-developed, and gives the 
late a fogged appearance ; it may be removed, 
efore drying, with a pad of cotton wool. 

A positive on a ferrotype plate is sometimes 
used by artists as a means of tracing from. 
Where a photograph is not to the correct scale 
a positive enlargement can be more rapidly made 
than a negative and print. As the image is 
reversed in relation to right and left, it becomes 
correct when traced over on gelatine by scratch- 
ing the outline with a needle-point and filling 
with blacklead or other set-off powder, the gela- 
tine being then turned over and rubbed down on 
to drawing paper or Bristol board. 
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FERROUS ACETATE (Fr., Acitate de fer: 
Ger., Ferroacetat) 

S3mon;^s, ferric protoacetate, acetate of iron. 
Soluble in water. Fe (CH, COO)|. Molecular 
weight, 174. It occurs as green crystals, and is 
obtained by dissolving iron in acetic add. It 
was occasionally used in the wet plate days, 
and was then formed in solution by adding 
lead acetate to ferrous sulphate, when ferrous 
acetate was formed and lead sulphate pre- 
cipitated. 

FERROUS AMMONIUM SULPHATE (Fr., 

Sulfate de fer ammoniacale ; Ger., Schwe- 
felsaures Eisenoxydulammoniak) 
Sjmonynis, ammonio-ferrous sulphate, Mohr’s 
salt. FeS04 SO4 6H4O, Molecular weight, 

392. It takes the form of pale bluish green 
crystals. It is made by crystallising ferrous 
and ammonium sulphate. It was used in the 
old wet plate days as being a more stable salt 
than the ordinary ferrous sulphate. Seven parts 
of the double salt are equal to five of the ferrous 
sulphate. 


FERROUS CHLORIDE (Fr., Protoohlorure de 
fer ; Ger., Eisenchlorid) 

Synonym, protochloride of iron. Fe Clj 4H4O. 
Molecular weight, 199. Solubilities, i in 1*4 
water, soluble in alcohol. It is a greenish crys- 
tallme salt, rapidly oxidised on exposure to the 
air into perchloride. It is made by dissolving 
iron wire in hydrochloric add. It was suggested 
as a substitute for ferrous oxalate in the oxalate 
developer, and was occasionally used in the 
powder process. 

FERROUS CITRO - OXALATE DE- 
VELOPER 

A modification of the ferrous oxalate de- 
veloper suggested by Abney : — 

1, — Neutral potassium 

dtrate . . 9 oz. 

Neutral potassium 

oxalate . . 2^ „ 

Distilled water to 20 „ 

2, — Ferrous sulphate. 4 oz. 

Distilled water to 20 ,, 


450 g. 

112 „ 
1,000 ,, 
200 g, 
1,000 CCS. 


For use, mix in equal parts. Cowan suggested 
the following, and it is especially suitable foi 
gel atino- chloride plates, as any warmth of tone 
may be obtained by variation of exposure and 
developer : — 


I. — For cold tones : 
Neutral potassium 


oxalate . 1,200 grs. 

Neutral potassium 

125 

g. 

atrate 

400 „ 

42 

„ 

Distilled water to . 20 oz. 

2 . — For warm tones : 

1,000 

CCS. 

Citric acid . 3,200 grs. 

Ammonium carbon- 

333 

g- 

ate . 

2,400 „ 

250 

»» 

Distilled water to . 20 oz. 

— For extra warm tones : 

1,000 

CCS. 

Citric acid . 4,800 grs. 

Ammonium carbon- 

500 

g- 

ate . 

1,600 „ 

166 


Distilled water to . 20 oz. 

16 

1,000 

cca 


4. — Iron solution : 

Ferrous sulphate . 65^ oz. 333 g. 

Sulphuric acid . i „ 12-5 ccs. 

Distilled water to 20 „ 1,000 „ 

For use, add i part of No. 4 to 3 parts of 
Nos. I, 2 or 3. 

FERROUS NITRATE (Fr., Azotate ferreux ; 

Ger., Salpetersaures Etsenoxydul) 

S3monym, protonitrate of iron. Fe (NO,), 
18H4O. Molecular weight, 536. Solubilities, i 
in 6 water, soluble in dilute alcohol. It occurs 
as greenish white crystals. It may be prepared 
by dissolving iron wire in mtric aad, but the 
usual method is to mix 19 parts of ferrous 
sulphate with 36 parts of barium nitrate in 
solution, which gives 26 parts of ferrous 
nitrate. It was used in the wet collodion 
days, and gives an image much whiter in 
colour than does the ferrous sulphate. 

FERROUS OXALATE (Fr., Oxalate ferreux ; 

Ger., Etsenoxalat) 

Synonym, oxalate of iron. FeCjO^zHjO. 
Molecular weight, 180. Practically insoluble in 
water, but soluble in alkaline oxalate solutions. 
Prepared by decomposing ferrous sulphate with 
oxalic acid, but generally obtained by mixing 
potassium oxalate and ferrous sulphate, in the 
form of ferrous potassium oxalate. 

FERROUS OXALATE DEVELOPER 

One of the oldest developers for plates and 
bromide papers, announced in 1877 simultan- 
eously by Carey L6a and WiUis, of America and 
England respectively, now almost entirely re- 
placed by the newer organic developers. It has 
the great advantage of giving an image in pure 
metallic silver — that is, without any oxidised 
stain which is so often the defect of the newer 
developers ; but, on the other hand, it oxidises 
rapidly, and gives in hard water a precipitate 
of oxalate of lime. Also, it raises the inertia 
of the plate, or, in other words, it does not brmg 
so much out of a plate as do the newer developers. 
In the case of bromide papers, it is necessary to 
use an acid bath after development in order to 
prevent the deposition of basic iron salts in the 
fibres of the paper ; and this disadvantage has 
led to its disuse. It can be prepared most con- 
veniently by double decomposition between 
potassium oxalate and ferrous sulphate. The 
following may be considered a standard 
formula : — 


I. — Neutral potassium 



oxalate . 

5 oz. 

250 g. 

Distilled water to 

20 „ 

1,000 CC.S. 

2. — Ferrous sulphate. 

oz. 

330 g. 

Distilled water to 

20 „ 

1,000 CCS. 


Pure sulphuric acid 10 mins. i cc. 

For use, add i part of No. 2 to 4 parts of No. i. 
The iron must be added to the oxalate, and never 
vice versa, so that the oxalate is always in 
excess, because ferrous oxalate is insoluble ^ in 
water and soluble only in excess of an alkaline 
oxalate. The developer is a deep orange solu- 
tion which does not keep well. Another method 
of making it is by heating the oxalate solution 
to boiling point and adding dry ferrous oxalate 
unbl saturated, and then cooling and bottling; 
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but the first method is preferable. Bromides 
can, of cx)urse, be used as with any other deve- 
loper, and the addition of a very small quantity 
of “ hypo," *06 per cent., acts as an accelerator. 

FERROUS OXALATE INTENSIFIER 

In this process of intensification the nega- 
tive, after blcaclimg in mercuric chloride, is 
blackened by the application of the ferrous 
oxalate developer, winch reduces the white 
silver and mercurous chloride image to metallic 
silver and mercury. The advantage of this 
process i.s that any amount of density may be 
obtained by repeating the bleaching and blacken- 
ing, each repetition adding more mercury, and, 
so far as is known, the image thus obtamed is 
quite stable, and there is no selective action 
either m the high lights or shadows. It is 
important to wash thoroughly, preferably m 
water acidified with hydrodilonc aad, after 
bleaching and before blackening J. Chapman 
Jones recommends bleaching the well washed 
negative in a cold saturated solution of mercuric 
cliloride to each ounce of which one or two 
diops of strong hydrochloric acid have been 
added Afterwards, the negative is washed for 
one hour, blackened with a developer composed 
of 6 parts, by measure, of a saturated solution 
of potassium oxalate and i part of a saturated 
solution of ferrous sulphate. 

FERROUS POTASSIUM OXALATE (Fr., 
Oxalate de potassium ferreux ; Ger., 
Kalium-Eisenoxalat) 

Synonym, potassio-ferrous oxalate. K,Fe 
(C,04)2H20. Molecular weight, 328. Obtained 
m the ferrous oxalate developer by the admix- 
ture of ferrous sulphate and potassium oxalate. 
If the sodium salt is used, ferrous sodium 
oxalate results. 


FERROUS SODIUM OXALATE {See the 
preceding article.) 

FERROUS SULPHATE (Fr , Sulfate de fer ; 
Gcr,, Schwefehaures Eisenoxydul) 
Synonyms, sulphate or protosulphate of iron, 
green copperas, green vitriol. Fe SO4 7H2O. 
Molecular weight, 278 Solubilities, i in i*8 cold 
and *5 boiling water, insoluble in alcohol. It 
occurs as large bluish green crystals, efflorescent 
in air, obtained by treating iron wire with dilute 
sulphuric aad. It is used as the developer for 
wet collodion plates and to prepare the ferrous 
oxalate developer. On exposure to air it becomes 
oxidised and covered with a rusty powder of 
basic sulphate, which should be rinsed off before 
the crystals are dissolved. 


FERROUS SULPHATE DEVELOPER 

A developer msed for wet collodion plates, 
of which the following may be considered a typical 
fonnula : — 


Ferrous sulphate 
Glacial acetic acid 
Alcohol 

Distilled water to 


. 350 grs. 40 g- 

. 310 nuns. 30 CCS. 

. 310 „ 30 „ 

. 20 oz. 1,000 „ 


A great many additions have been recom- 
mended, such as copper or magnesium sulphate, 
augar, glycerine, albumen, etc., all of which are 


supposed to have some special advantage. The 
development of a wet plate differs from that of 
a dry, in that it is wnat is termed “ physical 
development " ; that is to say, the latent image 
itself IS not developed, but the silver nitrate 
adherent to the film is reduced by the ferrous 
sulphate and deposited in situ on the latent 
image, so that the growth of the image is from 
the top and not from the bottom or in the film, 
as with the chemical development of a dry plate. 

FIELD CAMERA (Fr., Chambre de tounste, 
Chambre de voyage, Chambre portative ; 
Ger., Retsekamera, Landschafts-kamera) 
Field cameras are necessarily designed to 
obtain the maximum of compactness and the 
minimum of weight consistent with steadiness. 



A. Square-bellows Field Camera 


Since they will be more exposed to atmospheric 
and chmatic influences than indoor cameras, 
the workmanship must be good, and the wood of 
excellent quality aad weU seasoned. Rigidity is 
of great importance. When extended, there 
should be no shake or looseness at either front 
or back if grasped firmly with the two hands 
The choice of pattern depends somewhat on the 
nature of the work to be undertaken. 

For technical, engmeering, and suchlike pur- 
poses, a square bellows camera of somewhat 
heavy construction is usually preferred. Illus- 
tration A shows an apparatus which can be 
used m the studio or on a tripod outdoors. 
The rigid front is suited for carrying heavy 
lenses, while the bellows racks backwards Eroiii 
the front, a useful movement in wide-angle work, 
where part of the image is sometimes liable tc 
be cut off by the projecting baseboard of the 



B. Tapering-bellows Field Camera 


ordinary type of camera. The back focusing 
movement is also valuable in photographing 
small objects at close quarters. The baseboard 
folds over the focusing screen when closed, thus 
preventing it from getting broken. 

A lighter, yet still substantial, type of camera, 
suitable for general work out of doors, is illus- 
trated at B. The swing front is useful when 
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photographing high buildings, and a sufficient 
amount of rise is also provided for. The back, 
which can be swung either horizontally or vertic 
ally, is arranged to slide close up to the front 
if desired, for use with wide-anj^e lenses. A 
well-known camera, noted for its great range of 
movement and particularly adapted for archi- 



C. Field Camera with Extreme Rise of Front 

tcctural photography, is shown at C. The back 
and front may be .swung in every imaginable 
position with ease, and at once rigidly clamped 
or locked. The extreme high rise of front will 
be noticed. The front not only rises and falls 
by rack and pinion, but may be moved horizon- 
tally or diagonally by means of a compound 
sliding and revolving device. 

A representative example of a moderate priced 
tnple-extension camera is illustrated at 1). A 
triple extension allows the bellows to be racked 
out to about three times the focal length of the 
average lens used with a camera of a given size, 
and is an invaluable feature when using long- 
focus lenses. 

The cameras above mentioned are illustrative 
of the chief tendencies of design in modem field 
apparatus. A notable advance is shown on 
earher ideals of construction, especially with 
regard to lightness, compactness, and the pro- 
vision of mechanical conveniences. Double 



book-form dark slides are msually preferred with 
field cameras, and they should work without 
cither stiffness or looseness. {See also “ Camera,” 
“ Dark-shde,” etc.) 

FIELD, DEPTH OF {See “Depth of Defini- 
tion, etc.”) 


FIELD LENS 

The lower lens of a microscope eyepiece that 
receives the image from the objective, as ex- 
plained under the heading “ Eyepiece.” 

FIELD OF LENS 

The imaginary surface at which the sharpest 
image tliat can be given is formed. With a 
theoretically perfect lens, this would be a plane, 
but in practice the field is usually concave, 
occasion ^ly convex, and in the case of most 
anastigmats, plane with an annular depression 
at a considerable distance from the centre. In 
the theoretically perfect field all the rays, axial 
and marginal, come to a focus on a plane 
which is at right angles to the axis of the lens. 
This condition is fulfilled by one or two of 
the modem anastigmats, especially those made 
for copying The most ordinary type of field 
is concave, the concavity being away from the 
lens. Before the introduction of the special 
Jena glasses, this was considered normal, in 
fact, inevitable, for so eminent an optician as the 
late J. H. Dallmeyer stated that a lens having a 
perfectly flat field “ does not exist, and cannot 
be made.” The amount of curvature of field 
varies greatly in different types of lenses, being 
most pronounced in portrait lenses of large 
aperture, less in single landscape lenses, and 
least of all in well- cons tmeted rapid rectilinears. 
Other things being equal, it will be found that 
separating the elements of a double combination 
lens has a tendency to flatten the field, at the nsk 
of increasing the astigmatism present ; while in 
the case of single lenses the curvature is reduced 
to a minimum by placing the diaphragm as far 
as practicable from the lens. The field of a 
typical anastigmat is flat in the centre for a con- 
siderable distance from the axis, then comes a 
“ dip ” and then a recovery to almost the original 
plane. A field that is convex towards the lens is 
rarely found in practice, generally occurnng in 
modern anastigmats which have been slightly 
over-corrected for flatness in the endeavour to 
attam other qualities. 

FIGURE STUDIES 

Portraiture is mainly directed to securing a 
“ likeness,” while figure studies are generily 
intended to show character, costume, occupation, 
and so on. Renderings of figures in homely 
surroundings, or engaged in somewhat humble 
everyday occupations, arc generally classed as 
“ genre.” The great thing to avoid in succe.ssful 
figure work is any suggestion of posing or of 
camera-consciousness. Sometimes figures are 
dealt with as what may be called character 
studies, m which case care must be taken that 
position, hghting, view-point, and general treat- 
ment are all directed to securing the particular 
characterisation desired. In otlier cases the 
figures, singly or collectively, are treated in 
“ settings,” or surroundings suggestive of their 
habits and employments. Whatever their occu- 
pation, work, or play, they should appear 
natural, and not suggestive of merely perform- 
ing for the occasion. This does not imply that 
a certain amount of posing and arrangement 
must not be resorted to, but that there should be 
no evidence of such. 

In the case of character studies, careful obscrv- 
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ation of the subject is necessary to realise pre- 
cisely what is to be rendered m each particular 
case. Study is also equally essential where 
occupation is to be suggested. There are cer- 
tain poses and movements that are more effec- 
tive and suggestive than others, and these must 
be watched for and noted. The sweeping move- 
ments of a mower, for example, cannot be shown 
completely, but the “ arrested motion should 
be suggestive of action and not of a stationa:^ 
pose. A blacksmith with his hammer poised in 
the air is more suggestive of energy and force 
than if his hammer is resting on the hot iron. 
In every such case the most charactenstic 
position must be diligently sought for. The 
human interest always makes figure studies 
attractive, but it is extremely difficult to secure 
unqualified success without careful observation 
and continued practice and experience. It is, 
in fact, a branch of photographic work that 
demands special aptitude, but one that well 
repays the utmost care that can be devoted 
to it. 

FIGURES IN LANDSCAPES 

There are some landscape subjects that appear 
quite complete without figures of any kind , in 
fact, in some cases, the introduction of the 
smallest figure would be detrimental. Frequently, 
however, a landscape without figures gives the 
impression of a mere setting — an empty stage. 
It has been said that m a perfectly composed 
landscape there is one, and only one, correct 
position for a figure or figures. It is, in fact, an 
exceedingly difficult matter to introduce figures 
into a landscape with complete success. They 
must be neither too prominent so that they 
attract undue attention, nor too insignificant 
so that they fail to take their place in the com- 
position. Above all, the figures must be appro- 
priate to their surroundings ; they must not 
only be in the picture, but of it. 

The relation which figures bear to the land- 
scape vanes. They may be so unobtrusive as 
merely to convey a nece.ssary suggestion of life, 
or they may be so prominent as to claim more 
attention than the actual landscape In the 
latter case, they are rather figures with land- 
scape, although the landscape is an important 
integral part of the whole picture. When several 
figures are included they should not be scattered 
indiscriminately, but should bear some relation 
to each other as well as to their surroundings. 
To this end it is helpful to study the character, 
placing, and arrangement of figures in land- 
scapes by good artists, and also carefully to 
examme photographic examples m which figures 
have been satisfactorily introduced. 

FILIGRANE 

A photographic process for water-marking 
paper, invented by W. B. Woodbury. A gelatine 
relief of the design is made by the Woodbury- 
type process, and when thoroughly hard and dry 
is passed through a rolling press with the paper 
to be water-marked. The result is that the 
paper is pressed thinner in some parts than in 
others, the thin parts appearing much lighter. 
On holding the paper up to the light a water- 
marked image is seen. The relief can be used 
• large number of times. 


FILM (Ft., Pellicule ; Ger., Film) 

This term is applied to the surface which 
carries the sensitive silver salt : thus the film 
side of a paper or plate (Fr., Pellicule ; Ger., 
Schicht ) ; but it has also become very generally 
applied to distinguish any flexible support from 
glass plates. The subject of flexible supports 
can for historical purposes be most readily 
dealt vrith by dividing it into the following 
classes: (i) negative paper; (2) stripping 
films ; (3) cut films ; (4) roll films. 

Negative paper was, of course, one of the 
first forms of negative material, and was intro- 
duced by Fox Talbot, in 1839, who also sug- 
gested making the finished negative more trans- 
lucent by waxing it. Le Gray, in 1854, intro- 
duced the wax paper process, in which the 
paper was waxed prior to sensitising. In 1849^ 
Fox Talbot and Malone took out a patent for a 
resm-coated paper which was used by Newton 
in 1850, Le Gray in 1852, and Tillard in 1854. 
Crawford in 1854 used collodion-coated paper, 
and Geoffray in 1856 impregnated paper with 
rubber solution, fastened it to a glass plate 
coated with glycerine, coated it with collodion, 
and afterwards stripped it. Corbin m 1858 used 
collodionised paper; and Marion in 1863 also 
used dry collodion paper. Laoureux in 1878 
used a wax paper, which was rubbed with 
French chalk, coated with collodion accordmg 
to the bath process, and the fixed negative was 
squeegeed down to a sheet of gelatinised glass 
whilst still damp, allowed to dry, and then 
stripped from the glass. In 1879, Fcmer, of 
Pans, patented a film of collodion and gelatine, 
and in the same year Stcbbing introduced 
gelatino-bromide films on a hardened gelatine 
skin. Palmer, of Liverpool, in 1881 produced 
a film of gelatine and oxgall. In 1882 Morgan, 
of Morgan and Kidd, introduced negative paper, 
and Warnerke in 1884 made paper coated on 
both sides with emulsion, so as to avoid the 
curlmg of file paper and negatives In 1885 
Woodbury and Vergara utilised a paper made 
transparent with resins, etc. ; and ordinary 
negative paper was produced by Wilde, of 
Gorlitz. Eastman in 1885, Moh in 1898, 
Lumi^e, the Thornton Film Co., m 1900 
(paperoid films), and Gacdicke m 1889, used 
thin varnished traang paper. 

Stripping films were made by Milmson in 
1877, P^erran and Pauli in 1880, Thiebault m 
1886, Wilde in 1887, Moh in 1898, Balagny in 
1898, Hofmann in 1901, Goldbacher in 1901, 
the Thornton Film Co. in 1901, and Wellington 
in 1901. In all these the paper was prepared 
either with a soluble gelatine film, or wax, 
rubber, or resin, which allowed the finished 
negative to be stripped from the paper sup- 
port. 

Cut celluloid films were first suggested by 
Pourtier (France) in 1S81, but Carbutt (U.S.A.) 
seems to have been the first to introduce them 
commercially in 1888, though he had made some 
in 1884. In 1882 Pumphrey (Birmingham) 
introduced a “ flexible glass ” support, consisting 
of gelatine and collodion, and Moh in 1890, 
and Raphael in 1892, used thin sheets of mica. 
Froedman in 1887 introduced a support of 
bichromated gelatine which had been rendered 
insoluble by exposure to light ; Stebbing in 
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1879 used a hardened gelatine film between two 
films of collodion ; and Wilde in 1883 used 
insoluble gelatine and collodion. Balagny in 
1886 used alternate layers of collodion, varnish, 
and gelatine. In recent years most plate 
makers have produced cut celluloid films one- 
hundredth of an inch in thickness. 

Roll films seem to have been first suggested 
by Melhmsh and Spencer in 1854, and by 
Merntt and Warnerke in England and Captain 
Barr in India in 1875. Barr was the first 
to suggest the present system of using a black 
material at the back of the film, which was 
continued beyond the ends of the sensitive 
material (then paper) to protect it from light. 
Roll celluloid films appear to have been con- 
ceived first by Goodwin (U.S.A.) in 1 887, although 
the patent was not granted till 1 898 ; while 
this patent was lying in the American patent 
ofiice, Reichenbach, of the Eastman Kodak Co , 
applied for a similar patent, which, hke Good- 
win's, included the “ non-curling " layer of 
gelatine on the back of the celluloid. Cody, of 
the Blair Camera Co , patented in 1894 the 
use of the now well-known daylight loading 
cartridge. Many of the manufacturers who are 
mentioned as making cut stripping films also 
prepared roll films, but the celluloid, about 
TuVo thick, is now almost universally used. 

The treatment of films, as regards develop- 
ment and fixing, is precisely the same as for 
plates. The only point to which attention should 
be directed is the keeping power of the emulsion 
when this IS coated on celluloid, and though 
this is generally recognised to be practically 
limited to twelve months after coating, instances 
have been recorded of films — espeaally cut films 
— being fit for use after five years. This possibly 
can be explained by the different state of dry- 
ness of the support. 

In process work, the word ** film ” is applied 
in several ways. There is the film obtained by 
stripping negatives. The “ Lotus ” film was 
introduced by Mawson and Swan to facilitate 
the obtaming, by stripping, of film negatives, 
these films bemg of hardened gelatine of sub- 
stantial thickness. 

The gelatine films known as “ Shading 
Mediums," often simply called " films," have 
lines, stipples, or patterns moulded ou their 
surface, so that they can be inked and the 
pattern transferred by rubbing down with a 
stylus, or by pressure with a small rubber 
roller. 

The “ Norwich Film " is a transparent gela- 
tine film grained on one side for drawing upon 
in pencil, crayon, or ink, according to the degree 
of fineness or coarseness of the grain. By making 
the drawing with a greasy ink the surface can 
afterwards be flowed over with a non-actinic 
alcohol soluble varnish, which will not affect 
the drawing. The latter can then be washed 
away with turpentine, leaving the lines or granu- 
lations transparent, so that the film becomes a 
negative which can be printed from by any 
photographic process. If the film is drawn ou 
with lithographic crayon or lithographic transfer 
ink, the drawing may be transferred in the usual 
lithographic manner by damping the gelatine 
and runmng through a press la contact with 
stone or zinc. 


FILM CAMERA (Fr., Chamhre d pellictUe; 
Ger., Filmhamera) 

In its primary sense, a camera specially de- 
signed for use with films, whether flat or in the 
roll. Such cameras are mostly of the hand type, 
and typical examples of the various kinds wrill 
be found under the heading " Hand Camera." 
Any ordinary camera may, however, be used 
with films by the simple expedient of employing 
a roll-holder instead of a dark-slide ; or, if flat 
films are preferred, a suitable changing box, 
adapter, or film pack may be used. 

FILM CARRIER (Fr., Porte-pellicule : Ger., 
Ftlmrahmen) 

A kind of sheath, usually of thin metal 
turned over at the edges ou three sides, used for 
holding flat films in dark -slides or in hand 
cameras. Some carriers are indented from the 
back so that the film is kept close to the front, 
m order to be in register with the focusing screen ; 
others require the insertion of a piece of black 
cardboard between the film and the earner. 
Another type of carrier consists of a flat metal 
back over which folds a hinged frame. The film 
IS laid on the back and the frame closed down 
ou it, securmg itself by a clip at the edge. 

The term film earner is also sometimes applied 
to roll-holders and adapters for holding films. 

FILM HARDENERS {See “Hardeners.") 

FILM HOLDER (Fr., Ptnee d pellicuU : Ger., 
Filmshalter) 

A metal or wooden clip used to hold the ends 
of roll films when developing in the length. 
Anotlicr kind consists of a fiat piece of metal 
turned over at two edges, to hold a short por- 
tion of film, cut from the length, flat during 
developing. The term film holder is also some- 
times given to the roller slide, or roll-holder 
{which see). 

FILM MANIPULATION 

The use of films, both flat and Tollable, has 
become during recent years more and more 
popular, and there has been much discussion 
as to whether these or plates are the more 
advantageous, although, results alone con 
sidcred, there is no difference between them. 
The developers, fixers, intensifiers, etc., suit- 
able for dry plates will smt films also, for the 
reason that the emulsions are the same although 
the support is glass m the first case and cellu- 
loid in the second. 

Flat Films. — Flat films are treated exactly 
as though they were plates. There may be 
difficulty in keeping them wholly immersed 
in the solutions, on account of their buoyancy, 
which tends to make them float on the surface 
of the liqmd, thus leading to uneven develop- 
memt, markings, and yellow stains. It is bt st 
first to place the required amount of developer 
in a dish and to slip the film face upwards into 
it well imder the surface ; or the film may be 
placed in a dry dish and the developer poured on. 
By rocking the dish the film is kept on the 
move, and the developer made to flow evenly 
over it. Some workers use a narrow wooden 
frame A, wdiich tightly fits the bottom of the 
dish ; the film is then pinned face upwards to 
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the frame and the developer poured on. But 
this method ought not to be necessary except 
that films tend to curl very much when wetted. 
The disadvantage of using a false bottom entirely 
of wood is that unless it fits very tightly in the 
bottom of the dish it may float on the surface 
and do more harm than good. 

Cutting Roll Films — Only when roll films are 


threaded, the whole length of film being worked 
backwards and forwards through the developer, 
which should cover the bars. In a contrivance, C, 
embodying the same principle, a bent rod carries 
a roller acting as a bar to keep the film under 
the developer ; with both these contrivances it 
is necessary to hold one end of the strip in each 
hand after the manner shown at F. A con- 



unrolled in a proper w ay is there little or no 
danger of cutting through the images. The 
cutting up of a roll film before development is 
necessary only when each exposure is to be 
developed separately, after the manner of flat 
films. D shows the proper and E the improper 
method of cutting up a roll film. The roll should 
be held m the left hand and the end of the 
wound-up film pulled with the right, the black 
paper being on the top and the film beneath. 
Only one number should be unwound at a time, 
and when the division marks at the edges are 
seen (between the numbers), the film is placed 
in contact with the black covering paper and 
both cut through evenly -with a pair of scissors ; 
by this method the paper and mm are m con- 
tact and in agreement as in the camera. The 
wrong way of cutting up a film {see E) is to bring 
the loose white film to the top of the black 
paper, because when this is done the images 
will invariably be cut through, as the division 
markings will not be true. The film must be 
swung round below the paper, in the direction 
a by the dotted lines. 

Developing Roll Films. — The object of cutting 
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up films is to avoid the awkward operation of 
developing them in the strip form. With the 
shorter lengths there is, however, no difficulty 
in developing them whole, but when longer than 
36 in. it is better to cut them up or to use one 
of the numerous film-developing devices on the 
market, which, of course, are suitable for the 
shorter lengths also. At B is shown a dish 
having two cross-bars, under w’hich the film is 


trivance on a different principle is shown at G ; 
one end of the film is attached to a spring 
drum, which is made to revolve, and the film 
passed through the developer by alternately 
pulbng and slackening the other end These 
and other accessories are very convenient, but 
in their absence the following method may 
be adopted. A dish is filled with the developer. 
The whole length of film is detached from the 
black paper, one end is taken in each hand, and 
the film IS passed, sensitive (matt) side down- 
wards, through the developer, a see-saw move- 
ment of the arms being maintained, and the film 
passed to and fro through the developer until 
the whole series of images is fully developed. 1 1 
is a good practice to develop the whole strip 
until the barest outlines are visible, and the 
spaces dividing the pictures can be distinctly 
seen ; the film can then be cut with scissors, the 
partly developed pictures placed m cold water, 
and each one developed separately in an ordinary 
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flat dish. It is advisable to keep the partially 
developed films on the move while in the water, 
as, if allowed to stand, they may remain curled 
up or on the surface, in which case markings and 
stains would appear. 

Fixing . — Films maybe fixed in the strip, or cut 
up. Even if the film is developed m strip form, 
it may be advisable to cut it up before or dtping 
fixing, for the sake of convenient handling ; but 
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opinions differ on this point. Films need more 
care than plates when tong, because, should the 
films float on the surface of the fixer, exposure 
to the air will cause markings, yellow stains, etc., 
which cannot easily be removed. An acid fixing 



bath (potassium metabisulphite and “ hypo ”) 
IS better than an ordinary fixing batli of plain 
“hypo,” as the nictabisulphitc prevents stains. 

Washing and Drying . — Films cannot be washed 
and dried in a rack like plates, and some trouble 
is often met with in keeping them under the 
surface of the water. Numerous devices have 
been introduced for washing films properly. A 
useful contrivance is shown at H ; a cork is cut 
in halves lengthways, after cutting a notch in 
the top ; then an indiarubbcr band is placed 
around the halves avS shown, the whole now 
forming a clip. The film is inserted in the cork, 
which will float on the surface of the water and 



hold the film beneath the surface. Films are 
best dried by pmmng them, face (emulsion sur- 
face) outwards, to a shelf, as shown at I, or 
special clips may be used in place of pins. All 
flat films should be kept under slight pressure 
when not in use. If a film is stored in a roll, it 


should always be wound sensitive surface outside, 
as it will then lie flatter when printing. Films 
are better varnished, and for wet films a borax 
and gum lac solution is best, but for dry films a 
dammar varnish may be used. [Sec “ Varn- 
ishes.”) By the aid of special tanks, the develop- 
ment of films may be carried out m daylight, 

FILM PACK 

A device for exposing a number of cut films 
successively. A holder, somewhat similar to a 
dark-.slide, is loaded with a packet of cut films. 
This can be done in daylight. Projecting from 
the packet are paper tabs, and by pulling these 
out and tearing them off the films are successively 
brought into position for exposing, and then 
earned round to the back of the pack. When all 
the films have been exposed, the pack may be 
removed from the holder (still in daylight), and 
a fre.sh one substituted. This provides a con- 
venient means of expo.sing an indefinite number 
of cut films without having to resort to a dark- 
room. Some cameras are made for using a film 
pack only, in which case the holder is usually 
an integral part of the camera ; but the holder 
or adapter is also suitable for use on other 
cameras interchangeably with dark slides. A 
spec^ial tank has been devised for the develop- 
ment of cut films as used m the pack, allhougb, 
of course, its use is a convenience rather than a 
neceb.sity. 

FILM SHEATH (Fr., Pjut d pdhculc. Porte- 
pcllicnle ; Ger., Filmscheidc, Filnnahmen^ 
Blechrahmen) 

A metal sheath for holding flat films m maga- 
zine hand cameras ; practically identical with 
certain forms of film earner [which see). Ordin- 
ary plate sheaths may be used for films if a 
piece of black cardboard is inserted behind each 
film. In some patterns ot hand cameras, the 
changing mechanism is designed for use with 
sheaths of a definite thickness, and will not work 
with thinner sheaths. 

FILM STRIPPING 

Films may easily be stripped from their glass 
supports and transferred as required, this course 
often being necessary when the glass of a nega- 
tive is cracked and the film is undamaged. In 
reversing a negative for single transfer carbon 
or collotype work, the stripping method is also 
useful. If desired the film may be enlarged 111 
cour.se of transference, as described under the 
heading “ Enlarging by Stripping.” lu cases 
where it is not desired to enlarge the film, the 
hydrofluoric acid used for stripping must be 
diluted with methylated spirit, which, to some 
extent, counteracts the tendency to expand. 
The following is suitable : — 

Methylated spirit . 5 oz. 1,000 ccs. 

Water . . li dniis. 37*5 n 

Glycerine . . U 37'5 

Hydrofluoric acid 1— ij ,, 25 — 37 5 ,, 

Make this up without the acid and keep as a 
stock solution, adding the acid just before 
using. The negative to be stripped should not 
have been varnished, or, if it has been, the 
varnivSh must be removed before treatment. It 
should be noted that hydrofluoric acid attacks 
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glass, and any mixture containing the acid must 
therefore be kept in an indiarubber or ebonite 
cup or dish, or in a glass vessel that has been 
coated internally with parafhn wax (the wax is 
melted, poured in and out again, leaving a coat- 
ing on the sides). Some sheets of waxed paper 
are also needed before the work of stripping can 
be begun, also a glass plate coated with gum or 
gelatine on to which the film is to be transferred, 
for owing to the use of a large proportion of 
spirit the removed film will not adhere to plain 
glass, bay the negative to be stripped on a 
perfectly level surface, and with the aid of a 
straightedge, and by means of a sharp penknife, 
cut through the film to the glass at ^ m, from 
the edge all round ; then pour enough of the 
stripping imxture on to the film and spread over 
evenly with a camel-hair brush, or a piece of 
paper or cotton-wool. In about five minutes 
the film will become loose, and the narrow bands 
of film at the edges may be stripped away, this 
being a good test as to how the stripping mixture 
IS working on the film. If after five minutes the 
film refuses to move, a httle more acid may be 
added to some more of the solution, and spread 
over the film No attempt must be made to 
hasten the loosening of the film at the edges by 
pulling , the acid must do all the work. When 
the margin comes away without the slightest 
resistance, it is a sign that the mam film is m 
a state to be removed. A penknife may be in- 
serted under one comer of the film just to see if 
this will come away easily from the glass. The 
film being still on the plate, dram off superfluous 
acid, and pour on more of the stripping mixture, 
this time without the acid. This in turn is 
poured off, and a sheet of the waxed paper 
brought down upon the loosened film, and lightly 
squeegeed down. The film will adhere per- 
fectly to the waxed paper, and they can be 
removed together on to the new glass and 
squeegeed over lightly ; the paper is then pulled 
gently away, leaving the film upon the prepared 
glass. 

Wlien a reversal — as regards right and left — 
is wanted, the film on the original negative 
should be transferred to a plain piece of white 
paper covered with the spirit mixture minus 
the acid ; the waxed paper is then laid over 
the removed film, and the two papers, with the 
film in between, squeegeed into contact; the 
papers are then separated carefully, m such a 
manner that the loose film remams on the waxed 
paper ; it is then transferred to the prepared 
plate in the manner described above, care being 
taken to keep the film flat and in perfect contact 
with its support. 

Owing to objections to the use of hydrof uoric 
acid, many pr fer to do without it, and they 
employ some such method as the following. The 
film is liable to slight enlargement, by about 
<Hie- thirtieth of its length, which matters little 
if it has been cut round the edges in the manner 
already described. The negative is placed in 
the following bath : — 

Caustic soda , . 20 grs. 23 g. 

Formaline . . 20 drops 21 ccs. 

Water . . , 2 oz. 1,000 „ 

The formaline toughens the film, and in about 
ten minutes the film could^ if it were desired, be 


rolled back with the finger. But do not do so ; 
instead, when it appears to be loose, transfer to 
the following bath ; — 

Glycerine . . 60 — 70 drops 63 — 73 ccs. 

Hydrochloric acid . So ,, 52 ,, 

Water . . . 2 oz. 1,000 „ 

in which it can be entirely detached, and as it 
floats in the liquid either side may be attached 
to the new glass. In order to ensure the film 
sticking to its new support, it is advisable that 
the following substratum should be applied to 
the glass : — 

Formaline . .10 drops i cc. 

Gelatine ... 4 grs. 4’ 5 g. 

Water . , . 2 oz. 1,000 ccs. 

Swell the gelatine in the water, dissolve by 
heating, and add the formaline ; coat the glass, 
allow to dry, transfer the wet film to it, press 
down, and allow to dry naturally. A fixed 
and washed unexposed dry plate also serves as 
a support. 

Films are removed from celluloid supports by 
soaking in the caustic soda and formaline mix- 
ture already given, and then in the hydrochloric 
acid and glycenne bath ; the films, slightly 
enlarged, are washed and transferred to glass 
or celluloid. 

A convenient method of using hydrofluoric 
acid for stripping is to manufacture it as 
required, which can be very easily done by 
making a solution of sodium, ammonium or 
potassium fluoride, about 10 grs. to the ounce of 
water (20 g. to 1,000 ccs.), and acidulating with a 
few drops of some strong acid, such as sulphuric 
or nitric, applying the mixture to the nega- 
tive. Hydrofluoric acid is generated and strips 
the film, and the solution may be thrown away 
when it has done its work. The dry fluorides 
keep well in ordinary glass bottles. 

FILMOGRAPH (Fr , Ftlmo^raphe . Ger., Ftl- 
mo graph) 

The name given to an early pattern of film 
camera by Humphrey. 

FILTER {See “ Colour Screen or Filter.^’) 

FILTER PAPER (Fr., Papier d filtrer ; Ger., 
Filtrier papier) 

Paper folded into a funnel for the purpose of 
filtering liquids. Practically only two kinds of 
filter paper are known to photographers, the 



white and the grey, cut in circular form. They 
are sold in packets of one hundred, the size 
ranging from about 2J in. to 20 in., and the 
prices from about 3d. to 2s. 6d. per packet. 
There are many ways of folding such papers 
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into cones for fitting funnels, two of the most 
general being here illustrated. A shows the 
commonest style, the paper being first folded 
into halves and then mto quarters ; it is then 
placed in the funnel and one side opened out. 
In B the circle is first folded into halves and then 
laid flat again, leaving a crease to show the 
diameter. The ends of the diameter are then 
brought together and the halves opened out. 

FILTER. VACUUM 

A device by means of which liquid is forced 
through a filtering medium by atmospheric 
pressure. 

A simple form of filter for viscous fluids, such 
as the fish-glue solution used by process workers, 
is that shown at A. A strong glass flask of about 
one litre capacity has a nipple connection blown 
into its .side near the neck. To this nipple a 
Spreiigel “ pump ” of glass is attached by means 
of a rubber tube. The construction of the 
“pump” IS shown at B. The inner tube is not 
continuous, but consists of two tapering tubes, 



A. Vacuum Filter B. Sprengel Pump 


one being sealed to the upper end of the outer 
tube and the other to the lower end, their tapered 
ends meeting and being enclosed one wnthin the 
other for a short distance. The air drawn from 
the flask can thus pass between them. The 
vertical nozzle of the “ pump ” is connected with 
a water-tap. The rubber tubes must be tightly 
bound on, or they will be blown off by the pres- 
sure. The fimnel containing the filtrate is 
thrust through a rubber bung placed in the neck 
of the funnel, and it is desirable to have a per- 
forated porcelain plate in the funnel to prevent 
the filtering medium, w^hich may be cotton-wool, 
glavSs-vool, or felt, being sucked down the neck 
of the funnel. The filtrate having been poured 
in, the water-tap is turned on and the rush of 
water through the “ pump ” draws the air out 
of the flask, creating a vacuum m it. Thus the 
filtrate is powerfully sucked through. It is 
desirable to have a clip on the tube leading from 
the flask to the “ pump,” so that the tube can 
be pinched when the water is turned off, or the 
water in the tube will be sucked back and dilute 
the filtered liqmd. 

FILTRATION (Fr., Filtration: Ger., FiU 
trieren) 

A process used to remove from a liquid or 
solution any insoluble or extraneous matter. 
Usually an unsized, pure, porous paper is used. 
(See “ Filter Paper.”) For ordinary purposes 


a small tuft of absorbent cotton-wool stuffed 
into the neck of a funnel will usually suffice. 
For filtenng emulsions well-washed swansdown, 
or a felt filtering bag, may be used. It should be 
noted that developers should only be filtered — 
or strained, to use a more correct term — through 
loosely packed wool, otherwise they may oxidise. 
Glass-wool (finely spun threads of glass) is used 
for filtering collodion or corrosive liquids which 
would attack paper or cotton-wool. 

FILTRATION, UPWARD 

A method of filtration which it is convenient 
to adopt in the albumen process. A glass 
cylinder, open at both ends, has two thicknesses 
of washed muslin tied over one of the ends. 
The albumen is placed in a vessel slightly larger 
in diameter than the cylinder, and the latter is 
then lowered into the vessel, muslin end down- 
wards. The weight of the cylinder forces the 
albumen solution to pass upwards through the 
muslin mto the cylinder. 

FINDER, VIEW [See “ View Finder,” “ Direct 

Finder,” “ Iconometer,” etc.) 

FINGER . PRINT PHOTOGRAPHY (Fr., 

Photographie d marque de dotgi ; Ger., 

Ftngerspur Photographie) 

The photography and systematic registration 
of finger-prints has become of immense import- 
ance m the detection of crime. The methods 
employed may be divided into two classes: (i) 
those used when the individual whose finger- 
prints are to be examined or registered is pre- 
sent to give more or less voluntary a.ssistance ; 
and (2) those in which the finger-prints have been 
involuntarily left behind by their originator. 
The procedure adopted at New Scotland Yard 
under the first circumstances is very simple. The 
best black printers’ ink is spread m a thin, even 
film on flat tin-plate or copper by means of a 
roller. The finger to be recorded is pressed 
down lightly and steadily on the film of ink, 
taking care not to move it sideways at all. After 
a few seconds the finger is raised and pressed 
down on a smooth white card or paper, when a 
sharp, clear impression should result. This is 
known as a “ plain ” impression. Another kind 
is obtained by placing the bulb of the finger on 
the inked slab, facing to the left, and turning 
it gently over until it faces to the right. The 
finger is then pressed gently on the paper, roll- 
ing it from left to right as before, thus making 
what is called a “ rolled ” impression. With an 
unwilling subject, trouble may aiise from the 
finger being deliberately moved. 

For experimental work, a good substitute for 
the above method is allow a drop of pnnting ink 
to fall on a smooth card or glass, and to spread 
it out with a finger. Finger-prints on white 
paper may be photographed on a photo-mechan- 
icai plate, giving a short exposure to secure 
contrast and developing with hydroquinone. 
Prints from the negatives may be made on gas* 
light paper. Another and quicker way is to have 
the inked finger pressed on a clean sheet of glass 
instead of on paper. Several thicknesses of 
gummed paper m strips are then stuck on the 
glass at the sides, and it is placed in a printing 
frame. In the dark-room, a slow, ordinary 
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plate, backed, is laid film side downwards on the 
glass, the gummed strips serving to protect the 
film from the still wet ink. Having inserted the 
back and fastened the frame, an exposure of 
about half a second is given at two feet distance 
from a fish-tail gas burner. This may be done 
by turning down the gas to an almost invisible 
blue point, holding up the frame, and then 
turning the gas up and off as rapidly as possible. 
On development with hydroquinone a good 
sharp negative should be secured. The frame 
must, of course, be kept still. The prints here 
shown were obtained from negatives made m 
this way; A, b, c, and d are finger-prints, E 
€md F being thumb-prints A and B are from 
the same finger at different times ; the lines will 
be found to tally, and the mark of a slight cut 
at X is plainly seen m both. 

If, however, the finger-prints have to be 
searched for patiently and carefully, and are 
eventually found m awkward places, on un- 



Another class of finger-prints which call for 
great care, since the record is so easily disturbed 
and lost, are those in dust. If on a dark sur- 
face, these are readily photographed with a 
direct front lighting. When they occur on a 
window-pane or other colourless glass, a dark 
background should be placed at the back, a 
short distance away, and the light should come 
obliquely from behind. In rare cases semi- 
invisiblc finger-prints may sometimes be ren- 
dered conspicuous by chemical treatment, if 
there is any idea of the occupation of their 
suspected producer. Thus, for example, a 
tanner fresh from work might reasonably be 
expected to leave traces of tannin in his fiiigcr- 
prints, which, under favourable conditions, could 
be rendered black by treatment with a solution 
of a ferric salt. 

It is found that a solution of silver nitrate, 
of say 6 per cent, strength, will occasionally 
cause the appearance of an unsuspected finger- 
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favourable surfaces, and in all probability faint 
and nearly invisible, the work becomes much 
more difficult. When trouble arises owmg to 
any unusual colour of the ground on which the 
finger-print occurs, an orthochromabc plate 
must be used m conjunction wnth a suitable 
colour filter, to secure contrast, each case being 
treated, of course, according to its particular 
requirements. 

The majority of involuntary finger-prints are 
greasy ones. To photograph these, if on a light 
surface, such as china, enamelled furniture, etc., 
they should be dusted lightly with dry, finely 
powdered plumbago or graphite ; a flat, broad 
camel-hair brush is charged with a little of the 
powder, and, holding this a short distance above 
the finger-print, the handle is tapped gently 
with the forefinger of the disengaged hand. Or, 
instead, the hand bolding the brush may be 
nudged or shaken. The surplus powder is care- 
fully blown away with a small bellows ; on no 
account should the breath be used. Greasy 
finger-prints on a dark surface — old oak furni- 
ture or black ironwork, for instance — may be 
treated in the same manner, using, however, 
dry, finely powdered whitelead instead of the 
plumbago. 

Finger - prints in blood on a dark surface 
should be placed wffiere there is no extraneous 
light, as in a cellar or dark room, and lit from 
the front with magne.sium ribbon or the electric 
arc, of course screemng the direct rays from 
the lens of the camera. 


print on ordinary paper, or will intensify a semi- 
invisible one. 

FINGER TIPS OR STALLS (Fr., DotgHers ; 

Ger., Fin^erhnge) 

Rubber sheaths, like the tips or fingers of 
gloves, worn when developing, working in wet 
collodion, sensitising with bichromate, etc , to 
protect the fingers from staining and as a safe- 
guard against the entrance of poisonous chemicals 
into cuts or wounds. 

FINISHING PHOTOGRAPHS 

Photographs are frequently finished with 
crayon or water-colour, and of recent years, 
the aerograph {which see) has been extensively 
employed for the purpose, this providing an easy 
means of introducing soft backgrounds. While 
details of the actual methods will be found under 
the heading “ Workmg-up Prints,’* it may be 
said here that photographs to be finished by 
hand should be on matt paper, as otherwise the 
touching-up shows prominently. Ordinarily, the 
medium (generally water-colour) should match 
the tone of the print, but for photo-mechanical 
reproduction this is not necessary. The aim in 
finishing a photograph should be to strengthen 
or to modify as may be necessary, and not to 
introduce work that is not of a photographic 
character ; this naturally forbids all outlining. 

In process work^ many special considerations 
have their bearing upon the extent of the 
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finishing and the methods employed. Much 
information is given in the article under 
the heading “ Aerograph/’ and further notes 
of a practical character will be found at 
“ Working-up Prints.” 

FIRELIGHT EFFECTS 

Effects represented in photographs appearing 
to have been taken by the fireside and by the light 
of the fire. Firelight is too weak to illuminate 
the sitter for photographic purposes without an 
undue exposure, and artifici^ aids are necessary. 
Daylight is the most satisfactory light for the 
purpose, and the illustration shows the method 
employed by II. Essenhigh Corke. A suitable 
window IS selected and blocked up with brown 
paper or other opaque material, leaving, how- 
ever, a space about 2 ft. square, the bottom of 
which should be level with the top of a table or 
platform arranged close to the window. The 
light admitted by the space is the “ firelight,” 
but the space its(‘lf does not show in the photo- 
graph. A fender and hearthrug may be arranged 
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to make the deception more complete, loose tiles 
or wallpaper with a tiled pattern being placed 
ill the fender. The sitter should be placed as 
near to the “ fire ” as possible, so that the 
light may be concentrated upon him. A dark 
background should be used. 

Firelight effects may be taken at night by 
the aid of magnesium. Throwing magnesium 
powder into a real fire is rarely satisfactory, 
and a better way is to use a magnesium lamp 
in an empty fireplace, firing the powder when all 
is ready for exposure. Any other lights in the 
room may be left on, as the average artificial 
light will do no harm. In some cases it will be 
advisable to use a weak supplementary flash 
in the room in order to assist the very deep 
shadows. If there is a good draught up the 
chimney no magnesium smoke will escape Into 
the room and show in the picture, but if the 
draught is poor it will be well to fit a sheet 
of plain glass in the fireplace, in such a way as 
to trap the smoke. The finished print should 
be stained with an aniline dye of a suitable 
tint, so as to give it a firelight colour, and vanous 
experiments in toning may be tried. 

FIRES, PHOTOGRAPHING 

The domestic fire is an awkward thing to 
photograph satisfactorily, owing to the moving 
smoke and the non- actinic colour of the red-hot 


coals. The best effects are obtained by allowing 
the fire to bum as bright and as smokeless as 
possible, and then scattering a little saltpetre 
on it. 

The photographing of conflagrations is, in 
daytime, no more difficult than ordinary land- 
scape or architectural work, the only precaution 
necessary being, in addition to getting out of 
the way of firemen and water, to take up, 
if possible, a position on the windward side, in 
order that the smoke blows away from the 
camera and appears more or less as background. 
Large fires at night generally give out sufficient 
light to allow of brief exposures. 

FIREWORKS, PHOTOGRAPHING 

Fireworks really photograph themselves when 
once the camera is ready. A stand camera 
must be used, or a hand camera fixed upon some 
smtable support, as it is impossible to hold a 
camera m the hand still enough for the neces- 
sary exposure. The camera must be focused 
for what is kno\vn as “ infinity ” ; this is best 
done in daylight by focusing some distant object 
and fixing the camera at that focus or making a 
mark on the baseboard, so that the lens may be 
put in position at night when there is httle or 
nothing to focus. When the firework display 
begins, the camera is set up in the reqmred 
position, and the first few rockets looked at on 
the focusing screen in order properly to judge 
the correct position. The plate is then inserted 
and a time exposure given — a minute or more, 
as desired, or until a sufficient number of dis- 
charges has been obtained on the plate. Only 
one or tw’o fireworks on a plate would look very 
mean, and it is better to get a good number of 
discharges, not interfering to any extent with 
one another. As large a stop should be used 
as possible, and a rapid plate, backed so as to 
prevent halation, although with small stops 
and slow plates some of the very bright rockets 
may be obtained. The curves taken by rockets 
in their ascent are very graceful, and care should 
be taken to get far enough away to include 
them when they are high and burst. The plates 
are developed as usual, care being taken not to 
under-develop, but to secure as much contrast 
as possible. Firework exposures frequently 
appear disappointing when in the developer, 
and the plate may seem to be slow in developing 
and to lack density, but such exposures gener- 
ally fix out well. Printing should be deep, so 
as to get a black background. 

FISH, PHOTOGRAPHING 

This is a branch of Nature photography offer- 
ing a field of peculiarly interesting work. The 
most important part of the outfit is a good stand 
camera, with a modem anastigmat, working at 
//6. Isochromatic plates should always be used, 
where possible, in conjunction with a compensat- 
ing filter (isochromatic screen). The size of the 
aquarium or tank, in which the fish are to be 
placed for photographing, must necessarily be 
governed by the predominant size of the sub- 
jects. It is a great mistake to have too larg^ a 
tank, for it will cause needless labour and trouble, 
but at the same time it must be kept in mind 
that unless the fish has ample room to move 
freely, it will become alarmed, and will certainly 
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assume unnatural positions, while in its struggles 
to escape from its cramped surroundings it may 
injure itself. The photographic tank should have 
all four sides of glass, so as to admit as much light 
as possible, and one of the long sides must be of 
good “ patent plate ” glass free from scratches, 
air-bells, and other blemishes, which would show 
in the photograph, as it is through this side that 
the photographs will be taken. This tank should 
be kept purely for photographic purposes, and 
not used as a regular stock aquarium, and must 
be kept perfectly clean inside and out. Cleanli- 
ness is most important. The water with which 
the photographic tank is filled should first be 
stramed through a piece of linen, so that there 
are no floating particles. The fine shingle used 
for the floor must be well washed before being 
placed in the tank, to nd it of mud and fine 
sand. The plants must for the same reason be 
well washed ; their roots may be cut away, and 
the base of the stems weighted with a strip ot 
soft lead folded round and embedded in the 
shmgle. It IS as well to place the plants rather 
towards the back of the tank, as otherwise they 
are apt to get in the way and partially obscure 
the subject to be photographed. The subject 
itself will generally be found to look all the 
brighter and better for a gentle sponging to clean 
off any dirt that has deposited in the natural 
slimy secretion with which the body may be 
coated The photographic tank should be placed 
in such a position that as good top and side 
lighting as possible are obtained. The camera 
.should be placed directly in front of and at the 
centre of the long side of the tank that is 
fitted with the “ patent plate.” This glass must 
be perfectly clean and free from smears. It is a 
good plan to keep a soft washleather speaally 
for the purpose. Instead of introducing plants 
into the photographic tank, a plam tinted back- 
ground may often be used with advantage. If 
plants are used, care must be taken to select only 
those which would be found growing in the 
favourite haunt of the particular fish to be photo- 
graphed, otherwise a most unnatural effect will 
be produced. Fanciful or elaborate backgrounds 
should never be employed, as they only serve 
to distract the attention from the fish, and pro- 
duce a very artificial effect. 

Before attempting to photograph a fish, it 
should be kept under observation for some time 
in a roomy, well-oxygenated aquarium, so that 
its habits and characteristic positions may be 
studied and noted down. When first placed in 
the photographic tank, the fish will probably 
dash wildly about, sink to the bottom, and 
skulk away into the comers. It is no use at- 
tempting to begin photographic operations until 
the fish has got O'f the fright of being tran.s- 
ferred from the stock aquarium to the photo- 
graphic aquarium, and has become somewhat 
accustomed to the strong light illuminating the 
latter. F. M-D, 

FISH-EYE CAMERA (Fr., Chamhre d ceil de 
potsson ; Ger., Fischenauge-kamera) 

J. Alan Stewart, M.A., has pubhshed a method 
of obtaining photographs resembling the views 
that would be seen by the eye of a fish. Objects 
against the light of the sky are only perceived 
by the fish when they fall within the limits of a 


right-angled cone, whose apex is at the fish’s 
eye, while the base is a cirde on the surface of 
the water, of a little larger radius than the 
depth of tiie fish. To produce a photographic 
imitation of these conditions, a box having a 

f nnhole instead of a lens was employed. Although 
ight-tight except to rays entering by the pin- 
hole, the box was not watertight, but admitted 
water fredy. The sensitive plate was placed 
5 in. from the pmhole and the camera was 
immersed m a larger box filled with water, the 
exposure being then made on an object — a 
phantom minnow, for example — 3 or 4 in below 
the surface of the water in the exterior vessel. 
An isochromatic plate was used, satisfactory 
results being obtained with five minutes’ expo- 
sure in bright sunlight. 

R. W. W'ood advises the following procedure : 
A small pail is taken, and into this, rather over 
half-way up, is fitted a metal disc having a 
perforated pinhole. The photographic plate is 
laid at the bottom of the pail in the dark-room, 
and the pail is filled with clean water, both 
above and below the metal disc. The pail, which 
is now practically a camera, is stood on the 
groimd and covered with a sheet of glass, which 
must touch the surface of the water, so that 
air does not come between — this preventing 
ripples. Very interesting vertical pictures may 
be made with the apparatus. To work horizon- 
tally (in the manner in which a fish would 
ob.serve things through the sides of an aquarium), 
a watertight box is made, with an opening m 
one end. A piece of looking-glass is then taken, 
and a pinhole is made in the ^m of amalgam on 
the back, the glass being then cemented over the 
opening in the box with the unsilvered side out- 
ward. In the dark room, a plate is inserted, the 
box filled with water and the cover replaced 
A little more water is added, through a small 
hole provided for the purpose, in order to dis- 
place any air that is present. Some remarkable 
results are obtained with this camera, which will 
photograph objects close to the tripod, besides 
those nearly due nglit and left, and directly 
overhead. Naturally, there is a certain amount 
of distortion, especially at the margins of the view. 

FISH-GLUE (Fr., Colie de poisson ; Gcr., 
Fischleim) 

The product obtained by boiling fish-skins 
and other waste remaining from fish-curing, and 
manufactured principally at Gloucester, Mass., 
U.S.A. The glue thus procured is permanently 
liquid, and in a more or ICvSS viscous form. It 
is largely used by photo-engravers for the enamel, 
enamelinc, or fish-glue process, but for this pur- 
pose it is clarified by boiling with albumen. The 
glue is preserved with oil of wintergreen. 

FISH-GLUE PROCESS 

This is described under the heading of “ Fnam- 
eline,” by which name it was originally intro- 
duced as a secret process. 

FITCH-HAIR BRUSH 

A brush made from the hair of the polecat. 

FIXED-FOCUS CAMERA 

A camera in which the relative positions of 
lens and plate or film are fixed. Such cameras 
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are usually of a cheap class, although some of 
the smaller ones are fitted with lenses of high 
quality. The advantages of a fixed-focus 
camera are mainly simplicity and readiness for 
work at a moment’s notice. These cameras are 
frequently fitted with supplementary lenses, or 
magnifiers, which permit of near objects being 
focused at fixed distances, usually 3, 6, 9 and 
12 ft. 

FIXED WHITE (See “ Barium Sulphate.”) 

FIXING 

The term “ fixing ” is a misnomer, as, instead 
of making pennanent something that is desired, 
it removes something that is not desired, and 
which, if left in the negative or print, would 
seriously impair it. Fixing, in photography, 
means the removal of any sensitive salt unacted 
upon by light, or by the developer, thus render- 
ing the negative or print un^terable by the 
further action of light. The quantity of silver 
reduced (developed) in a negative bears a very 
small proportion to that originally in the plate 
— very small both in film depth and surface 
measurement, only the highest lights going all 
the way through the film, while 111 the shadows 
and darker parts little more than the .surface is 
touched. Thus in the average developed film 
there remains a large proportion — estimated at 
75 per cent. — of imaffected silver bromide which 
must be removed before the negative can be 
examined with safety m daylight, or be used for 
printing. 

Several substances pos.sess the property of 
dissolving this unreduced silver. Sodium hypo- 
sulphite has the greatest solvent action except 
ammonia, vhich for many reasons it is not 
advisable to use. Although many solvents of 
Silver are known, ammonia, potassium cyanide, 
and sodium hyposulphite (better known as 
“hypo”) are the most notable. Ammonia, 
however, is not practicable, because to remove 
the .superfluous silver quickly a very strong 
solution must be used, and such a solution 
seriously damages a gelatine film. Potassium 
cyanide, though used as a fixer for wet plate and 
ferrotype work, is too expensive for modem dry 
plates and papers, and m addition is undesirable 
because of its exceedingly poisonous nature 
and its liability to eat into the half-tones 
The colour of the negative after fixing with 
cyanide is by reflected light whiter than when 
“hypo ” is used, but by transmitted light, as when 
printing, it is browner and comsequently more 
actinic. All things considered, however, it is 
not so good as “ hypo.” It was in the year 1819 
that Sir John llerschel discovered in sodium 
hyposulphite a solvent for unreduced silver, but 
the first use of it is credited to J. B. Reade, 
who in 1837 made the first fixed silver prmts 
from paper negatives. “ Hypo ” was at that 
time a very rare salt, and expensive, costing 
about half a crown an ounce ; in 1845 dropped 
to 6d. per ounce, in 1857 to 6d. per pound, smee 
when it has become very cheap indeed. 

The usual procedure m fixing negatives is to 
place them film upwards in a flat dish filled with 
the “ hypo ” solution, but while such a method 
serves very well, particularly when the solution 
is frequently agitated, the work is performed 


more quickly and efficiently if the plates are held 
vertically m the solution, which should be in 
porcelain tanks (as B), or lead-lined zinc tanks. 
These tanks must be deep and formed with a ridge 
in the bottom (see B), on which the plates rest 
while the grit and other impurities settle below 
them. Plates fixed m flat dishes often appear 
correctly fixed except for small white (unfixed) 
patches caused by impurities resting on the film, 



and preventing the action of the “ hypo.” In 
a vertical tank a dozen plates may be fixing at 
one time, and take up but little room. When a 
flat dish is used the plate should be film side 
down, but not with the film in contact with the 
dish, and then impurities cannot easily attach 
themselves to the film ; even thi.s is not so good 
a.s vertical fixing A show^s a form of dish for 
fixing plates upside down ; the long V-shaped 
w’ooden trough, covered with pitch or made 
waterproof and watertight in some other way, 
IS filled with the fixing solution, and the plates 
rested on the .sloping sides film side downwards. 
An advantage of such a dish is that it may be 
used for any and all sizes. Such a dish is more 
cumbersome, and takes up more room, than a 
vertical trough. 

It IS not necessary to deal here with the com- 
position of “ hypo ” fixing baths, as formulae 
have been given under the headmgs “Acid 
Fixing Bath ” and “ Alkaline Fixing Bath.” 
While fixing is apparently the simplest of all 
photographic operations, it is frequently done 
in an inefficient manner, thus leading to many 
failures. A common mistake is to remove the 
negative or print from the “ hypo ” solution too 
.so(m. A negative is not fixed the moment the 
silver appears to be dissolved aw’ay and the 
plate clear. The process of fixing with “hypo” 
includes two distinct and important functions. 
The first is the formation of a double salt of 
sodium hyposulphite and silver by the reaction 
of the creamy white silver bromide with the 
“ hypo,” at w^hich stage the negative is clear 
and apparently fixed. The double salt so formed 
IS insoluble in water, and therefore cannot be 
removed by any amount of washing ; it cannot 
be seen, and the negative appear.^ perfect and 
ready for washing and drying, but if washed and 
dried at this stage the double salt will on exposi^e 
to light appear m due cour.se as a yellowish stain, 
and in time the image will fade more or less to 
an extent corresponding to the amount of the 
double salt in the film The second function 
is the dissolving away of the detnmental salt 
fiirst foniied. Although insoluble m water, a 
longer soaking in the “ hypo ” solution converts 
it into another double salt that water will easily 
remove ; hence the absolute necessity of leaving 
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the developed plate in the fixing bath for an 
additional time after the plate appears to the eye 
to be fixed and clear. Ordinarily, the proper 
length of time to secure perfect fixation is double 
that taken by the white substance to dissolve. 
Thus, for example, if it takes ten minutes’ 
immersion in the “ hypo ” bath to clear away 
the last traces of tlie silver bromide, the plate 
must be allowed to remain for another ten 
minutes in order that fixation may be complete. 

Some workers advocate a second fixing bath 
rather than a prolonged soaking in one bath, but 
if the first bath is fresh, properly mixed, and of 
the correct strength, a second fixing bath should 
be quite unnecessary. If the fixing bath is so 
weak or so loaded with impurities that it is unable 
to perform its work, it should be discarded, as 
it is in a condition to do harm a second bath 
cannot correct. 

Where a variety of developers are in use, and 
if no care is taken to wash the plates thoroughly 
free from developer before placing them in the 
fixing bath, there is a possibility of trouble arising 
if the same bath is in use for all plates ; but there 
is quite as much risk of having the transparency 
of the gelatine impaired by failure to wash ofi the 
developer even when a freshly made bath is 
used. 

A common mistake is to employ “ hypo ” 
fixing baths too strong. The silver bromide is 
less soluble in, say, a 50 per cent, solution than 
in a 25 per cent, solution. The latter, 4 oz. of 
“ hypo ” to 16 oz. of water, is a suitable strength 
for ^ms and plates, but for papers half or even 
a quarter strength will serve. When a very 
weak “ hypo ” bath is used, the double salt 
referred to is likely to remain in the film, because 
there is no excess of “ hypo ” to act upon it 
The bath should not be weaker than 1 in 5 for 
plates and 1 in 10 for prints. A fixing bath 
made of the u.sual strength, the ingredients being 
properly weighed or measured and not taken 
by guesswork, and used in sufficient quantity 
to cover the plate, will contain an excess of 
“ hypo ” that will act upon the double salt if 
time enough be given. 

A solution of “ hypo ” will not attack the 
actual image which has been developed so long 
as the plate is well covered with the solution, 
but when a negative wet with the fixing bath 
is exposed to the air, the “ hypo ” in solution, 
in conjunction with the gxygen of the air, does 
attack the developed (reduced) silver which 
forms the image, with the result that the nega- 
tive becomes thinner. This action is not very 
rapid, and no appreciable harm is done when 
the negative is taken out of the bath for examina- 
tion, and a reasonable time may elapse before 
it is placed in tL^ Washing water ; but irrepar- 
able damage is done when the plate is left in the 
fixing bath, or in the w^ashing water after fixing, 
only partly covered with the liquid. The 
covering of the plate with a solution of “ hypo ” 
and glycerine, and leaving it exposed to the air, 
is, in fact, a little-used method of reducing. 

As regards the exhaustion of the fixing bath, 
Messrs. A. and h. Tumidre carried out some 
experiments (published in February, 1907), and 
found that, to avoid subsequent yellowing of 
negatives on modem gelatine plates, it is advis- 
able (i) to fix not more than one hundred 


9 by 12 cm. plates in one litre of 15 per cent 
solution of “ hypo ” (this is roughly equal to 
about 120 quarter-plates in 35 oz ) ; (2) to fix 
not more than fifty of such plates (sixty quarter- 
plates) in one htre of a 1 5 per cent, fixing bath, 
plus 1*5 per cent, of bisulphite; (3) to fix not 
more than seventy-five plates (ninety quarter- 
plates) in one litre of a 15 per cent, fixing bath 
plus 1*5 per cent, bisulphite and *5 per cent, 
chrome alum. The moment when the fixing 
bath is used up and should be thrown away can 
be determined by placing a drop of the bath 
on white paper, and exposing for some tune to 
light and air ; if the spot turns brown, the bath 
IS exhausted. 

The function of the fixing solution is the same 
for prints as for negatives, although the silver 
salts may differ chemically and may be attacked 
under different conditions. The porous paper 
allows the “ hypo ” to act on both .sides of the 
film, but this is more than counterbalanced by 
the larger amount of water that must be dis- 
placed before the “ hypo " can begin ib* work 
of dissolving the silver bromide. 

While, on the whole, a plain solution of 
“ hypo ” is sufficient for the fixing of negatives 
and silver prints, several additions have from 
time to time been recommended, some with a 
view to hardening the film and so prevent frilling 
and blistering, others to prevent or remove stains 
from the film, and still others to keep the solu- 
tion itself from being discoloured m cases where 
it IS employed over and over again. The most 
harmful, and at the same time the most frequently 
recommended, addition is common alum, which 
decomposes the “ hypo,” liberating sulphur, and 
forming injurious compounds that may possibly 
interfere with the fixing, and lead to degradation 
of the negative or print. 

As the result of a senes of experiments, Mes.srs. 
II addon and Grundy have stated that the l^^st 
strength at which to use a “ hypo ” bath is 10 per 
cent., and that such a bath wdll at a normal 
temperature completely fix a print in ten min- 
utes. As to the exact amount of “ hypo ” to 
be used for each print, this depends on many 
circumstances, but on an average 2 oz. of “ hypo ” 
dissolved in 20 oz of water will thoroughly fix 
420 sq in. of print — that is, one sheet of paper 
24 in. by 17^ in., equal to about thirty quarter- 
plate prints or about ten or eleven half-plate 
prmts. Otherwise stated, it requires approxi- 
mately from 80 grs. to 90 grs. of “hypo” m the 
form of a 10 per cent, solution to fix a half-plate 
print at normal temperature, immersing the print 
for ten minutes. 

In process work, wet collodion negatives are 
invariably fixed m potassium cyanide, the usual 
formula being i oz. of 30 per cent, cyanide in 
20 oz. of water. 

FIXING BEFORE DEVELOPMENT 

It has been found that whatever the action 
of light may be on the sensitive silver salts, the 
result is such that it is not destroyed by fixa- 
tion ; and it has been suggested that when on 
tour it may be convenient or safer merely to 
fix the exposed plates and then develop them 
on the return home. In such a case the developer 
is a physical one, and the most satisfactory is 
that given on the next page. 
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A. Ammonium sul- 


phocyaiiide 

2,304 grs. 

240 

g- 

Silver nitrate 

384 „ 

40 

it 

Sodium sulphite . 

“ Hypo " . 

2,304 „ 

240 

it 

480 ,, 

50 

it 

Potassium bromide 

57 M 

6 

t , 

Distilled water to 

20 oz. 

1,000 

CCS. 

Metol 

144 grs. 

15 

g- 

Sodium sulphite . 

3 02. 

150 

n 

Distilled water to 

20 „ 

1,000 

CCS. 


For use, mix 6 parts of A with 54 parts of 
water, and add 30 to 40 parts of B. As a 
practical process tins is hardly worth trial, as 
the exposures must be at least four to six times 
longer than usual. 

FIXING BEFORE TONING {See “Toning 
after Fixing.*') 

FIXING, COMBINED DEVELOPING AND 

[See “ Developing and Fixing Com- 
bined.") 

FIXING, COMBINED TONING AND {See 
“ Toning and Fixing Combined.") 

FIXING. DEFERRED 

A process for treating a negative after devel- 
opment so that fixing may be earned out later. 
The method is largely used by tourists who desire 
to see whether exposures have been correct, but 
who do not wish, for the time being, to go to the 
trouble of fixing and washing. The plate is 
developed as usual, washed for about five min- 
utes, and placed in any one of the three following 
baths, thus rendering the developer inert : — 

(t) Pota.ssium bromide -J oz., wmter 5 oz. 

(2) Alum I oz., citric acid 30 grs., water 5 oz, 

(3) Cadmium bromide I oz., alcohol 5 oz. 

In hot weather add i 5 drops of formaline. Five to 
ten minutes’ treatment is sufficient. The safest 
bath is the bromide bath (No. i ) ; should the alum 
bath (No. 2) be used and the plate not be properly 
washed, ugly stains may appear. With formulae 
Nos. I and 2, a slight rinsing after the “ defer- 
ring " bath is necessary, the plate being then 
dried and fixed at leisure. The advantage of the 
cadmium bath (No. 3) is that the plate need not 
be washed either before or after treatment, and 
the alcohol serves to dry the plate m a very 
few minutes. Daylight does not injure negatives 
temporarily finished in this way, and they may 
even be printed from, preferably upon bromide 
or gaslight paper. 

FIXING WITHOUT TONING 

All printing-out papers do not need toning, 
and in some cases good colours may be obtained 
by fixing only. {See “Self-toning Papers.") 
Plain salted paper fixes out a pleasing sepia 
colour, if not too heavily sized. Paper prepared 
with silver chloride alone comes out of the 
fixing bath a blue colour, while if the organic salt 
is chiefly used a foxy red results. A combination 
of these two colours in right proportion results in 
a pleasing tone on fixing. Elective red tones 
may be obtained on ordinary matt P.O.P. by 
fixing without toning. Printing should be 
deeper than usual, and the prints washed well 
before fixing, in order to remove the free silver. 


FIXING-HARDENING BATHS 

Solutions for hardening the films of plates and 
papers and at the same time fixing the image. 
Their use does not yield such permanent results 
as the use of separate fixing and hardening 
baths. {See “Hardeners.") The best known 
formulae are : — 

Alum “ Hypo " 

Alum (saturated sol.) 20 oz. 100 ecs. 

Sodium sulphite (sat- 
urated solution) . 6 ,, 30 „ 

“Hypo" sol. (i m 5) 20 ,, 100 „ 

Chrome Alum Hypo*' 

Add— 


strong sulphuric acid 

60 drops 

•I 

cc. 

Water 

2 oz. 

50 

CCS. 

to — 

Sodium sulphi tc 

2 oz. 

50 CCS. 

Water 

<3 „ 

150 

>} 

and pour the mixture iuto — 
“Hypo" . . .16 oz. 

400 

CCS. 

Water 

43 „ 

1,200 

it 

Finally add — 

Chrome alum . 

I oz. 

25 

CCS. 

Water 

» 

200 

»t 

‘*Hypo" Actd Sulphite 
“ Hypo " (in powder) i lb. 

250 

g. 

Sodium acid sulphite 

2 oz. 

32 

»» 

Water 

64 ,, 

1,000 

CCS. 


The second and third baths, being in an acid 
condition, must not be used for prmting-out 
papers, and are suitable only for plates and 
bromide and gaslight papers. The “ hypo " 
and plain alum bath may, however, be used 
after tonmg. 

Another form of fixing-hardening bath, which 
is largely used in hot countries and in England 
dunng hot weather, is the following : — 

Sodium hyposulphite . 2 oz. 220 g. 

Potas. metabisulphite ^ „ 28 ,, 

Chrome alum . . i ,, 28 ,, 

Water . . . 10 „ 1,000 ccs. 

First dissolve the “hypo" in 5 oz., half of the 
water made hot, next the metabisulphite m half 
the remaining water (cold), and add to the 
“hypo" mixture; lastly dissolve the chrome 
alum in the remaining water (cold), and add 
to the hypo-mctabisulphite mixture. Careless 
mixing causes turbidity, whereas the solution 
should be clear and of a greenish colour. The 
above being acid is suitable for uegabves and 
bromide and gaslight prints, but not for P.O.P. 

FLAKE WHITE 

Basic lead carbonate, used as a white pig- 
ment for retouching photographs, etc. 

Tn process work, flake white has been super- 
seded by other pigments, and is now seldom used 
for retouching photographs for reproduction 
owing to its tendency to become yellow. The 
more modem white pigments employed, such 
as albanine, ullmanine, blanc d'argent, etc., are 
described under their respective headings. 
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FLAP SHUTTER (Ft. , Obturateur d volet ; Get. y 
Klappverschluss) 

A shutter in which the exposure is made by 
the rise and fall of a hinged flap. In an early 
pattern, the flap was actuated by an elastic band 
stretched from the upper part of the shutter over 


to flash simultaneously by connecting all the 
pipes to a single large ball, a pair of bellows, a 
bicycle pump, or an air reservoir. It is always 
preferable, when extra light is desired, to use 
several lamps, rather than to increase the charge 
of powder in a single lamp ; as, in the latter 



A, Smgle Flap 
Shutter 



B. Double Flap 
Shutter 



A. Simple Type of Flash Lamp 


a peg or projection at the bottom of the flap, 
the latter being released by depressing a catch. 
The flap fell again by its own weight. This kind 
of shutter is now seldom seen, except m studio 
apparatus. A greatly improved modern pattern, 
arranged to work noiselessly by the pressure of 
a pneumatic ball, and remaining open as long 
as the ball is pressed, is illustrated at A. The 
catch seen on the right is to keep the shutter 
raised during focusing or for time exposures, 
by engaging with a bent wire. A double flap 
shutter is shown at B Another form of flap 
shutter is really nothing more than a hinged 
covering for the lens, lined with velvet and 
worked by means of a rod projecting outside the 
camera. With this, however, exposures sufii- 
aently quick for vStudio work are readily given. 

FLARE SPOT 

A light patch usually near the centre of a 
photograph, and caused by internal reflection 
in the lens. It may usually be obviated by 
altering the position of the diaphragm, so that the 
reflected light becomes evenly distributed over 
the entire field. One form of flare takes the 
shape of a well-defined mverted image of a 
window, portion of sky, or other bright object. 
This is usually termed a “ ghost ” and may be 
obviated by the method above indicated. Flare 
usually appears when using a small diaphragm , 
hence many lenses which work satisfactorily 
down to //16 exhibit flare w^hen stopped down 
to a smaller aperture. {See also ** False Images.") 

FLASH LAMP (Fr., Lampe iclair ; Ger., Blxit- 
lampCy Magnesiumlampe) 

In its original sense, a lamp for burning mag- 
nesium powder, which is blown through a spirit 
or gas flame. A simple type of flash lamp may 
be made as shown at A, with a short met^ 
bent to a right angle and surrounded with cotton- 
wool soaked in methylated spirit. A charge of 
powdered magnesium is placed in the pipe, and 
the free end is attached to a rubber tube ter- 
minating in a ball. The spirit is then lit, and 
pressure on the ball at the desired moment 
drives the magnesium into the flame and ignites 
it. A number of such lamps may be arranged 


case, much of the powder may simply be driven 
through the flame without being consumed, and 
so be wasted. Flashlight mixtures should on no 
account be used m enclosed lamps ; these are 
only suitable for plain magnesium powder A 
popular commercial flash lamp of the enclosed 
type, which gives either on instantaneous or a 
continuous flash, is shown at B. To use this, 
the metal chamber is half filled with magnesium 
powder, and about an ounce of methylated spirit 
IS poured into the vessel holding the wick, taking 
care that none gets into the discharge orifice or 
over the sides of the reservoir. The rubber tube 
IS then closed by means of the spring clip, and 
the bladder is inflated until it fills the net The 
wick havmg been lit, a flash of the required 
duration can now be obtained by pressing the 
clip. After exposure, the flame is extinguished 
by replacing a metal cap. 

The term flash lamp is now also used for open 
arrangements in which a flashlight mixture, con- 
sisting of magnesium powder mixed with potas- 




Lamp Lamp 

Slum chlorate, or other detonating ingredients, 
is burnt in a metal tray or pan, by means of a 
fuse which is operated from a small accumulator, 
the mechanical striking of a match or percussion 
cap, or other means. A typical flash lamp of the 
open type is illustrated at C. The ignition of the 
powder is obtained in a somewhat novel fashion. 
A milled disc of a special pyrophorous or spark- 
giving metal is caused to rotate against a similar 
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metal surface by means of a coiled spring, thus 
giving off a small stream of sparks as it revolves. 
The spring is wound up by a key and the powder 
is spread on the tray around the milled disc, 
when pressure on the pneumatic bulb at once 
starts the mechanism and ignites the flash 
mixture. For professional flashlight purposes, 
longer trays are commonly used, the powder 
being laid m a thin, heaped-up line. The lamp 
is raised to a suitable height by a jointed metal 
rod attached to a stand ; and a screen or cover 
of muslin, or other bght, translucent material, is 
supported on a frame over the tray to difiuse 
the illumination. 

FLASHLIGHT CANDLES {See ‘‘Candles, 

Flashlight.*') 

FLASHLIGHT PHOTOGRAPHY 

The taking of photographs by means of 
flashes of artificial light, the light being generally 
produced by burning magnesium or flashbght 
mixtures. MagnCvSium was made known in 1808 
by Sir Humphry Davy, but for half a century or 
more it was regarded as a curiosity. In 1859 
Bunsen, of Heidelberg, and H. E, Roscoc, of 
Manchester, pointed out the value of magnesium 
as a source of light for photographic exposures. 
Improvements in the manufacture of the metal 
took place (a company being formed in Man- 
chester for the purpose in 1 863), but its expensive- 
ness (magnesium m the form of ribbon then cost 
half a crown per foot) kept its u.se restricted. 
A. Brothers, of Manchester, has been credited 
with taking the first successful photographs with 
magnesium, for early in 1864 he obtained a 
stereoscopic negative of a Derbyshire mine, and 
in May of the same year a portrait of Prof. 
Faraday, at the Royal Institution. In the 
following year the interior of the great Pyramid 
was taken by Prof. P. Smith by magnesium 
light, since when the metal, in the form of both 
ribbon and powder, has become cheaper and 
consequently widely used. The hght given off 
IS of intense brilliancy and of high actinic power. 

Magnesium for photographic illumination pur- 
poses may be obtained in three different forms — 
pure magnesium powder ; flattened wire, known 
as nbbon ; and a combination of magnesium and 
other substances, m powder. The ribbon is the 
safest, but does not allow of such short exposures 
as the powders ; however, it is commonly 
employed in photographing dark comers of 
rooms, caverns, cellars, etc., where the length of 
the exposure is not of much consequence, and 
it is sometimes useful as an accessory to day- 
light, as a means of illummating objects in deep 
shadow, since, on account of its burning slowly, 
it may be moved about while the exposure is 
being made, and so give diffused lighting. 
Another advantage of using ribbon is that the 
actinic value of the light obtained by burning a 
definite quantity remains constant under the 
same conditions, so that by measuring the length 
— or, preferably, weighing the quantity — of the 
ribbon before burning, the photographer can 
easily obtain data that will assist him in making 
the results of later exposures sure. 

For flashlight work proper — that is, for what 
are known as “ instantaneous exposures ’* — 
the powders must be used. It is not necessary 
17 


to employ a shutter as in makmg instantaneous 
exposures by dayhght ; in most cases the 
ordinary lights of an apartment are too feeble 
in actinic rays to affect the plate, and the lens 
is left open until after the flasmight Magnesium 
flashes are open to objections : the quantity of 
smoke produced, and the difficulty of diffusmg or 
spreading the light over a suffiaently wide area 



A. Simple Arrangement for Flashlight 
Portraiture 


to obviate harsh shadows and hard contrasts. 
Again, there is the risk of explosion, but such an 
accident can scarcely occur with careful, proper 
firing. Pure magnesium powder gives a bright 
and highly actinic flash, but it must be blown 
through a flame. Flashlight powders containing 
substances in addition to magnesium are really 
explosive mixtures, and they must be ignited 
by applying a hght, for sho^d they be blown 
through a flame a dangerous explosion will 
result. A flashlight compound must not be 
used in a closed storage reservoir or magazine 
lamp, because in these the flame would travel 
to the bulk and explode it. Only the pure 
magnesium powder should be used in such lamps. 
For the beginner, the ribbon is the safest and the 
pure powder the next safe. 

As regards the amount of powder to be used, 
this depends upon nearness of subject, stop, 
plate, etc., but the table given below (compiled 
by J. H. Crabtree) may be taken as a guide : — 



Size of Room 







Weight oi Magnesium 





rcqu.red 

li 

Length 

Breadth 

Height 



Feet 

Feet 

Fe( t 

Feet 

Grains 

Oz. (approx.) 

9 

15 

f) 

10 

15 

— 

15 

20 

6 

10 

30 

— 

20 

25 

10 

10 

75 

i plus 

25 

30 

12 

10 

120 

30 

35 

12 

10 

180 

1 plus 

35 

40 

15 

10 

230 

40 

45 

15 

12 

300 

— 

45 

50 

20 

12 

370 

— 

50 

60 

20 

12 

460 

I plus 

55 

65 

20 

12 

«j6o 

ij plus 

60 

70 

3 « 

15 

680 

il plus 

65 

75 

30 

15 

780 

i| plus 

70 

85 

30 

15 

900 

2 plus 

75 

90 

40 

15 

1020 

2f minus 

80 

95 

40 

15 

1200 

2| 

85 

100 

45 

20 

1340 

3 plus 

90 

120 

45 

20 

1500 

minus 

95 

125 

50 

20 

1650 

3 l 

100 

130 

60 

20 

1850 

4 i 
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The conditions assume a lens at //ii and a fairly 
rapid plate, the exposure being so short as to be 
regarded as instantaneous. It is also important 
to bear in mind that the quantities specified 
must be completely burned in the flame with an 
ample supply of air, and not half consumed or 
wasted. 

Lighting and Arrangement of Subject . — Success 
in group and portrait photography by flashlight 
depends chiefly upon the arrangement of the light 
and sitter. A frequent mistake is to have the 
light at too low a level ; it should be at least i ft. 
above the level of the sitter’s head, and not on 
a level with it or lower. The higher the light 
(in reason) the more truthful will be the effect, 
and the less like the generality of flashlight 
photographs, which are distinguished by the 
glaring whites of the eyes and the harsh blacks 
and whites. In portraiture it is a good plan 
to place the flash powder on steps as at A {see 
preceding page), or if ribbon is used the operator 
may stand on the steps and wave the ribbon 
about, or the ribbon may be tied to a stick and 
waved about on high. At B is shown the plan 


B and C. Plans and Arrangements for 
Flashlight Portraiture 

of a suitable arrangement for taking portraits by 
flashlight ; a reflector of white material is needed 
on the shady side of the face, or if there happens 
to be a white wall surface on that side it will 
serve the purpose. Whitewashed ceilings serve 
admirably as a top light, as they reflect down- 
wards an enormous amount of actinic light when 
the magnesium is fired. The light is placed and 
fired at a point on one side of the camera, but 
slightly nearer than the camera to the figure, 
yet not so near as to be included in the view ; 
the flash must not be reflected in the lens, or 
the plate will be fogged. By varying the posi- 
tions of camera, sitter, light, etc., any number 
of different effects can be obtained in one room. 
If there is nothing acting as a reflector on the 
shady side of the sitter, it will be necessary to 
interpose a sheet of white tissue paper or muslin 
between the flash lamp and the subject in order 
to diffuse the light and obtain softness in the 
photograph. Frequently it is the nearness of 
the light as well as its low position that gives 
a ghostly effect to flashlight portraits. The 
diffuser is useful in the majority of cases, and 
although it stops a little of the light and may 
mean a few extra grains of powder, the results 
obtained will be softer and better. In group 
work, two or more lamps may be necessary, in 
which case one lamp should be much nearer to 


the group than the others {see C), all the lamps 
being fired at the same moment. Professionals 
frequently employ electrical arrangements to syn- 
chronise the ignition when more than one lamp 
is in use. The near lamp serves as the main 
light, and the other as a kind of auxiliary lamp 
to assist generally and light up to a small extent 
what would be the shady side. 

In flashlight photography all the gas, electric, 
and other lights may be left burning, as they do 
not much affect the plate during the extremely 
short exposure. If the image cannot be seen on 
the ground glass sufficiently distinct for focusing, 
the sitter or sitters can hold a candle or a lighted 
match on a level with the face, and the flame can 
then be focused. The plate is then put in, the 
dark-slide shutter is drawn, and the cap taken 
from the lens or the shutter opened, the exposuie 
being made by firing the powder or ribbon. Only 
that part of the exposure made during the 
burning of the magnesiiini need be taken into 
consideration. 

One of the great drawbacks to the use of flash- 
light IS the immense amount of white smoke 
given off. All windows and doors may there- 
fore with advantage be opened ; and the smoke 
of one flash must be got nd of before another 
exposure is made. The smoke is quite harmless. 
Some of the patent commercial mixtures cause 
less smoke than others, while some of the more 
expensive and complicated flash lamps have 
smoke- catching devices. A home-made smoke- 
catching device is formed by placing the flash 
lamp in a large box stood on its end with its 
open side towards the subject ; after exposure 
the lamp is immediately taken out, the box 
closed with a cloth or tightly fitting lid, and the 
whole taken to an open window or outside and 
emptied , but the arrangement prevents much 
valuable light reaching the ceiling and walls. 

Outdoor work with flashlight differs but 
slightly from the above, but more light is 
required, and there is little or no trouble with 
the smoke. More powerful (consequently more 
explosive) mixtures, of the firework type, can 
be used, as the risk of danger to human beings 
IS so much less. 

Flashlight work is not confined to portraits, 
groups or evening work generally, but is of great 
service in illuminating dark comers in interiors, 
such as crypts, workshops, underground work- 
ings, etc., in the daytime. For this purpose 
ribbon is better than powder, but care must be 
taken to keep the naked light and the smoke 
from it out or the view of the lens, with which 
object the flash lamp may be fired behind a 
pillar or something of the sort. 

Any developer will, with care, serve for deve- 
loping flashlight exposures, but as there is always 
a risk of under-exposure and harsh contrasts, 
little or no bromide should be used, and the 
developer should be diluted with water. The 
following hydroquinone-eikonogen developer has 
been widely recommended for flashlight expos- 
ures, but metol-(juinol and similar developers 
can be made to give equally good results : — 

A. Hydroquinone . ^ oz. ii*i g. 

Eikonogen . . | „ U’l i» 

Sodium sulphite . zj „ 55*5 >» 

Hot water to . 45 ,, 1,000 ccs. 
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Dissolve the sodiiim sulphite, then the eikono- 
geu, and finally the hydroquinone. 

B. Sodium carbonate oz. 55*5 g. 

Hot water . .15 ,, 333 ccs. 

For use take 3 oz. of A, i oz. of B, and 3 oz. 
of water ; this forms a normal developer which 
should give a good negative in from eight to ten 
minutes. 

FLASHLIGHT POWDERS 

The chief two kinds of flashlight powders are 
(i) pure magnesium powder and (2) mixtures of 
magnesium and other substances. Magnesium 
powder used alone is blown through a flame, the 
brightness and duration of the flash depending 
upon the quantity of powder burnt and upon 
the length of time taken in passing it through 
the flame. Some arrangements for firing permit 
of a slow passage of the powder through the 
flame, in winch case the light is continuous, and 
not an instantaneous flash ; others permit of a 
large quantity of the powder being passed through 
a flame very quickly, in which case there is fre- 
quently a risk of much of the powder being 
wasted. 

Flashlight mixtures are explosive, and in their 
action behave like gunpowder ; they must not 
be blown through a flame, but must be placed 
in a heap or a ridge and the light applied, the 
result being a momentary flash of high actime 
power. Such explosive mixtures must always 
be looked upon as being more or less dangerous. 
The addition of chemicals to the magnesium is 
for the purpose of increasing the rapidity of the 
combustion and the actinic power of the light. 
When such mixtures are made by the worker, 
the ingredients should be purchased in the 
powder form and then mixed carefully together 
on paper with a dry feather. Large quantities 
should never be mixed for fear of explosions, and 
for the same reason there should be no lumps of 
any kind in the mixtures. The ordinary photo- 
grapher will be well advised in buying his flash- 
light mixtures ready prepared. Some of the 
best known formulic arc : — 


(I) 

Magnesium 

. 6 parts 


l^otassium chlorate 

• 9 }> 

(2) 

Magnesium 

6 „ 


Potassium chlorate 

• f. 


Potassium perchlorate 

• 4 i »» 

(J) 

Magnesium 

• 6 »> 


Potassium chlorate 

• 12 ,, 


Antimony sulphide . 

• 2 ,, 

( 4 ) 

Magnesium 

• »» 


Potassium perchlorate 

. 12 „ 


Potassium nitrate 

• 12 „ 

( 5 ) 

Magnesium 

• 48 » 


Ammonium nitrate , 

• 3 „ 


Strontium oxalate 

• 5 » 


Sodium oxalate 

• 5 

(6) 

Magnesium 

• 40 „ 


Potassium perchlorate 

• ^ 


Sodium chloride (salt) 

• 5 » 


Barium tartrate 

• 7 j> 


Nos. I and 2 are good average mixtures for 
home work or professional portraiture. No. 3 
gives a very good light, but its fumes are poison- 
ous, and it should therefore be used in the open 
air or in a vrelb ventilated room where the fumes 


can escape quickly. No. 4 burns rapidly, and 
is le.ss liable to explode. No, 5 is for isochro- 
matic plates, and a yellow screen should be used 
in the lens. No. 6 is for iso chromatic plates, but 
a yellow screen need not be used. 

Aluminium is said to give less smoke than 
magnesium, but it yields only about two- thirds 
of the actinic light. The following mixture of 
aluminium and magnesium not only gives less 
smoke than a mixture containing chlorate, but 
the smoke quickly passes away and the powder 
is non-explosive : — 

Copper sulphate (anhydrous) 6 parts 
Magnesium powder . . 3 ,, 

Aluminium powder . . 1 ,, 

This gives much less smoke than mixtures con- 
taining chlorate, and the smoke passes away 
quickly, thus allowing of a senes of successive^ 
exposures in a room. {See also “ Aluminium 
Flashhght.”) 

There are many other formulae for flashlight 
mixtures, but they are similar to the above. 

Great care is necessary when firing flashlight 
mixtures : and when no proper lamp is used the 
powder is best placed on a small iron slab or 
tray and fired by means of touch-paper [which 
see), or by means of a long taper or of a match 
fixed to a stick, the operator turning his head 
away when the actual flash takes place. 

Slow-bummg mixtures may be made, the 
following being a typical formula : — 

Magnesium powder . .100 parts 

Ceric nitrate . . . 70 ,, 

Struntiiom carbonate . . 30 ,, 

Eighty grains of this pow’der bum in about six 
seconds. 

Flash-sheets are made by soaking thin blotting- 
paper in a strong solution of saltpetre, drying, 
and then spreading over the paper pure dried, 
unoxidised magnesium powder, leaving the 
edges free. Such a sheet constitutes a com- 
bined slow-match and flashhght, it burning 
slowly until the smoulder reaiies the powder, 
which then bursts into a bright flame. Flash- 
sheets are quite safe in use ; a commercial form 
IS a mixture of fine magnesium powder and cellu- 
loid spread on glass and allowed to dry. 

FLATNESS 

A term applied to a print in which there is 
hut little contrast between the lights and 
shadows. It is the opposite quality to brilliance. 
An over-exposed and under-developed negative 
gives a fiat result. 

FLATTENING PRINTS 

Prints that are not dried under pre.ssure 
invariably curl up. Prints on collodion paper 
may be dried between blotting-paper under 
pressure, but gelatine prints — ordinary P.O.P., 
bromide and gaslight papers — cannot be treated 
in this way, because of the sticky gelatine sur- 
face. Sometimes even collodion prints will curl 
badly when removed from pressure. A rough 
and ready method of flattening is to roll the dry 
prints all together film side outwards, and 
secure with an elastic baud ; after a few hours 
they will be found on unrolling to be flat. A 
better method is here illustrated. The ciurled 
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pictiire is laid face downwards on a dean flat 
surface, and a flat ruler is then placed along one 
edge of the print and pressed down firmly. 



Flattening Prints 


Next, the whole print is drawn sharply under the 
ruler, as illustrated, the ruler being kept station- 
ary, The process may need to be repeated 
once or twice. 

FLEXIBLE SUPPORT {See “Temporary 
Support.”) 

FLORENTINE FRAMES (Fr., Cadres fioren- 
hns ; Ger., Florentinischer Rahmen) 
Ornate gilt frames with open-work foliated 
ornament , suitable for photographs worked-up 
ni water-colours, crayons, etc., when not on too 
large a scale. 

FLOWERS OF SULPHUR {See “Sulphur.”) 

FLOWERS AND FRUIT, PHOTOGRAPHY 
OF 

In this work success depends on the lighting, 
the arrangement of the subject, and the method 
of exposure. Flowers and fruit may be photo- 
graphed indoors or out, m their natural sur- 
roundings or otherwise ; but the best results 
are obtained by arranging them indoors and m 
a suitable light. A convenient method of 
arranging the lighting is shown at 
A and B. On a table near a window 


vase as well as the flowers or fruit lying upon 
the table, there should be no dividing line 
between table and background, for which pur- 
ose the paper forming the background should 
e brought in a gentle curve underneath the 
vase, etc. Even if a line would enhance the 
pictorial value of the picture, it should not be 
abrupt. The table-cloth must not be of a pro- 
noimced pattern, or of a colour contrasting too 
strongly with the background. 

Cameras are sometimes used vertically for 
photographing flowers that are lying, for example, 
on the floor. Similar results may generally be 
obtained with an ordinary camera used in the 
usual way, by arranging the vertical back- 
ground to take the fruit or floral sprays ; this 
may be done by using stout, stiff cardboard 
covered with coloured paper as the background 
and pushing pins through from the back, their 
points serving as rests and being covered by 
the objects photographed, although if they are 
not hidden they will be scarcely noticeable. 

Cut flowers may be preserved for photographic 
purposes by sprinkling them with fresh water, 
and while wet placing in a vase containing the 
following solution : Water 4 oz., curd soap 
2 drms., common salt 8 grs. The soap is cut 
into shreds and dissolved m the water, adding 
a small pinch of borax and the salt. If the 
flowers are to be kept for several days their 
stalks should be rinsed under the tap daily for 
a minute or so, the petals sprinkled, and the 
flowers put back into the vase. 

The lens stop plays an important part in 
the pictorial rendering of flowers. //16 gives 
general sharpness, but a smaller one may 
in some cases be necessary. Exposure should 
not be unduly prolonged, as some flowers — 
poppies, for example — are apt to droop during 
a long exposure and show signs of movement 
upon the plate. Isochromatic plates are the 


on the shady side of the house the 
flowers (or fruit) are arranged, the 
background being a sheet of brown or ^ 

other coloured paper, according to the 
tint required in the photograph. It | y 
IS advisable to have papers of several \ \ \^ JL 
different colours at hand, and to bear L 

in mind their different photographic 
values. The light should come m at 
the window and be fairly strong, as 
then, by means of tissue paper over 
the lower half of the window and a ^ « • ' 

\ bite cardboard reflector on the | 

shady side of the subject, the hght ^ 

may be controlled to a nicety. The A j 

positions of the camera, flowers, back- 
ground, etc., are all subject to experiment 
in obtaining various effects. It is not always 
advisable to show the vase which contains 
the flowers or the means of supporting the 
fruit. In the case of a few blooms, they may 
be stood in a narrow-necked bottle in order to 
keep them upright, and the stalks must be 
long if the neck of the bottle is not to be 
included in the picture. Other supports include 
a bowl of wet sand ; bent strips of sheet lead ; 
and a large potato, the stalks in all these cases 
being long. For the purpose of picturing the 




A and B. Arrangement for Flower Photography 


best for most flowers, but ordinary plates 
may be used for some with good results, every- 
thing depending upon the colour of the flowers. 
For reds, blues, yellows, and various shades 
of green an isochromatic plate is indispensable 
to give the proper values of the colours. Much 
may be done on ordinary plates by giving a 
sm table exposure — that is, one sufficiently long 
to enable the colours of little actinic value to 
register themselves on the plate. E. Seymour 
has used a yellow screen and isochromatic plate 
for only about 10 per cent, of his exposures, as in 
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his opinion the use of a screen robs the picture of 
half-tone and gives an effect unsatisfactory to the 
observer of nature. Opinions differ, however, 
but there can be no doubt that to give the 
plate a full exposure for the deepest shadows and 
to develop until the highest light is of the correct 
density, is a thoroughly reliable method of 
working. In ordinary photography the goal of 
development is detail in the shadows, but if 
this is applied in flower photography, the high 
lights may become blocked up and too dense. 
Detail in the highest lights is the secret of success- 
ful flower and fruit studies ; there will always be 
detail in the shadows if the exposure has been 
sufiicient. The plate should on no account be 
over-developed, and the following pyro-soda 
developer is specially recommended : — 


A. Potassium metabi- 

sulphite 
Pyro . 

Water . 

B. Sodium sulphite . 
Sodium carbonate 
Water . 


15 grs. 1*5 g. 

n 13 „ 

20 OZ, 1,000 CCS. 

2 ^ 0 Z. 125 g. 

2 „ 100 „ 

20 „ 1,000 CCS. 


For normal exposures take 3 parts of A and 
I part of B. For under-exposure, add more 
of B and dilute with water. 


FLUID LENS 

A glass shell, which may or may not have 
optical qualities in itself, filled with liquid. 
This arrangement is of considerable antiquity, 
and has from time to time had photographic uses. 
A fluid condenser made by Daguerre is still in 
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or blue-violet rays, commonly termed fluores- 
cence. Quinine sulphate, calcium tungstate, 
and barium platino-cyanide are typical fluoresc- 
ing substances. Many aniline dyes, particularly 
fluorescein, have considerable fluorescing pro- 
perbes, eosine, for instance, giving a green 
fluorescence. In most cases the colour of the 
fluorescence given by dyes is complementary to 
the colour of the dye itself. 

FLUORESCENT SCREENS 

These are largely used in radiography. They 
are made by coating a suitable fabric with 
barium plabno-cyamde, calcium tungstate, or 
other substances which fluoresce when exposed 
to X-rays. These screens, when used in a dark 
chamber, permit of the visual examination oi 
objects placed between the X-ray tube and the 
fluoresang screen, the form and, to a limited 
extent, the structure of objects appearing as 
shadows on the screen. Of late years fluorescing 
screens have been popular for shortening the 
exposure in X-ray photography ; they are placet! 
in contact with the sensitive film of the dry plate, 
and the fluorescence in conjunction with the 
direct acbou of the X-rays on the plate materially 
shortens the exposure. Fluorescent screens 
made of quinine sulphate are used to detect the 
presence of ultra violet light. 

FLUORESCENT TUBES 

Vacuum tubes, for use with electric currents, 
which contain traces of gases after almost com- 
plete exhaustion. When a high potential current 
is passed through such a tube it glows with 
various colours, each gas giving off a disbnctive 
fluorescence. Fluorescent tubes are much used 
in spectroscopic analysis to determine the nature 
of gases. These spectra consist of bright lines 
only. X-ray tubes fluoresce owing to the small 
quantity of residual air they contam after 
exhaustion. 

FLUORHYDRIC ACID (See “Hydrofluoric 
Acid.”) 

FLUORIC ACID 

Another name for hydrofluoric acid (which see). 
FLUORIDE (See “Potassium Fluoride,” etc.) 


existence ; while Scott Archer, Thomas Sutton, 
and later Dr. Griin, all constructed lenses in 
which liquids played an important part. With 
the Sutton lens (see illustrabon) an extremely 
wide angle was obtained, but in the Archer and 
Griin lenses the special object was to gain 
“ rapidity.” In the illustration, a indicates 
glass, B water, and c the diaphragm. The Griin 
lens was said to contain cedar oil. 

FLUID MEASURE (See “ Weights and Meas- 
ures.”) 

FLUORESCEIN (See “ Fosine.”) 
FLUORESCENCE 

Certain substances have the power of altering 
the wave-lengths of the light or dectric rays which 
fall upon them. Such bodies, when illuminated 
by ultra-violet light, become visible in darkness 
to the naked eye by emitting ydlow, green, blue 


FLUOROTYPE 

An obsolete process (invented by Robert Hunt 
in 1844) for obtaining pictures upon paper m 
the camera, so called from the introduction of 
the salts of fluoric acid. The solutions were : — 

A. Potassium bromide 20 grs. 20 g 

Distilled water . i oz. 500 ccs. 

B. Sodium fluoride . 5 grs. 5 g. 

Distilled water . i oz. 500 ccs. 

These were then mixed together, spread 
on plain paper, and dried ; the prepared paper 
was next treated with 60 grs. of silver nitrate 
dissolved in i oz. of water. The paper was given 
about half an hour’s exposure in the camera, 
then soaked in water, a weak solution of iron 
protosulphate brushed over it, washed in water 
acidulated with hydrochloric acid, and fixed in 
either plain water or a weak solution of sodium 
hyposiuphite ; finally it was washed well. 
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FLUOSILICIC ACID 

More correctly known as “ Hydrofluosilicic 
Acid ” (which see), 

FOCAL APERTURE 

The effective aperture of a lens expressed as 
a fraction of its focal length. When the object 
is at a considerable distance from the lens this 
is a fixed quantity for each stop, but when copy- 
ing, the focal aperture becomes less in propor- 
tion to the size of the image. Thus a lens working 
with its largest opening at //8 on a distant object 
has its intensity reduced to //16 when copying 
to equal size, and to 7/32 when enlarging to three 
diameters. The relative exposure necessary with 
any given lens working at varying camera 
extensions may be obtained by increasing the 
exposure required for a particular aperture at 
the normal focus in the proportion of the squares 
of the normal and temporary focal lengths 
respectively. Thus, if a lens having a normal 
focal length of 6 in. is used with a camera exten- 
sion of 9 in., the exposure with any stop will 
be increased in the proportion of 81 to 36; in 
other words, 2^- times the normal exposure will 
be required. 

FOCAL LENGTH (Fr., Longueur du foyer; 

Ger., Brennwette) 

The distance between the centre of a lens and 
the screen or plate upon which the image of a 
distant object is sharply depicted. This defini- 
tion, however, is only correct m the case of a 
very thin lens, in which the thickness of the 
glass does not come into consideration, and 
in which there is only one element. In the case 
of modem photographic lenses, “ focal length ” 
is often taken to mean “ equivalent '* focal 
length ; that is to say, when a lens will render 
the image of a distant object on exactly the 
same scale as would a very thin spectacle len.s, 
the two are said to be of the same equivalent 
focal length. Equivalent focal lengths vary in 
direct proportion to the size of the image 
obtamea ; thus, assuming that a 6-in. lens 
gives a 3-m. image of a distant object, an i8-in. 
lens will give a 9-in, image of the same object. 
This fact enables the measurement of the focal 
length of any lens to be effected by simple com- 
parison of its image with a similar image made 
by a lens of known focal length, or, better still, 
with a pinhole image. A practical method is to 
substitute for the lens a fairly small pinhole, the 
camera being extended to a convenient length 
(a length of 10 in. simplifies the slight calculation 
necessary), and to take a negative of some distant 
object having two easily recognisable points, such 
as chimneys or telegraph poles, Uiese bemg 
shown a few inches apart. The distance between 
these two points is carefully measured and 
becomes a constant factor in determining the 
focal length of any other lens which can be 
focused upon the same object. Assume that the 
distance between the points is 4-5 in. Taking a 
lens of unknown focal length, it may be found, 
for example, that the images of the two selected 
points are 3 in. apart ; then as 4*5 is to 3 so is 
10 to X. 3 X 10 ■+■ 4*5 = 6*66 in. An approxi- 
mately correct result may be obtained by focus 
ing a near object so that it appears in natural 
size upon the screen ; then one-fourth of the 


distance between the object and the focusing 
screen is the focal length of the lens. 

The focal length of negative lenses may be 
ascertained by neutralising them by placing 
positive lenses in contact with them until one 
is foimd that practically loses its convergent 
powers ; then the concave lens is said to have 
a negative focal length equal to that of the 
positive lens which it neutralises. Dallmcyer’s 
method is to place a diaphragm, containing two 
small openings, in contact with the negative lens, 
which is then turned to the sun ; the light pass- 
ing through these two small openings is received 
upon a white card, which is moved away from 
the lens until the two spots of light are double 
the distance apart as compared with the open- 
ings in the diaphragm ; then the distance between 
the diaphragm and the card is the negative focal 
length 

FOCAL PLANE SHUTTER 

A shutter that works immediately in front 
of the plate, and now commonly fitted to the 
highest class cameras. It is believed to owe 
its pracbcal form to B. J. Edwards, w^ho in 188.4 
published a description of his apparatus ; but 
some eighteen or twenty years previou.sly the 
principles were known to William England, who 
used a crude device working on the same principle 
along time before Edwards's ideas were published. 
England’s device was a board containing a 
horizontal slit which travelled in front of the 
plate in the same manner as the drop shutter of 
the present day travels in front of the lens, 
and it was caught in a kind of bag suspended 
from the camera A shutter of a similar nature 
had previously been experimented with by Dr. 
Mann, who recognised its power to utilise the 
whole of the light admitted by the lens. From 
1882, in which year Edwards lectured upon his 
invention before the old South London I’lioto- 
graphic Society, until 1892, the focal plane 
shutter seems to have been lost sight of, but 
in the latter year the Thomton-Pickard Company 
placed upon the market their now well-known 
shutter of this type, and, simultaneously, 
Stolze and Ottomar Anschutz, quite unknown 
to each other, were both working to the same 
end — the simplification and perfection of the 
shutter, more particularly, perhaps, in the 
means of adjusting the slit. 

The principle of the shutter is as follows : — 
A roller blind, containing a slit or aperture the 
whole length of the plate, is made to travel 
immediately in front of the sensitive surface. 
Assuming that this gives an exposure of a^th of 
a second, by reducing the slit to one-fifth of its 
onginal width the exposure is reduced to ^iluth 
of a second ; again, by increasing the tension of 
the spring by five or ten times an exposure of 
■g^^th or TX)\niih of a second respectively is 
obtainable. Most subjects come within the 
range of i^^th of a second. The 

efficiency of the focad plane shutter is greater 
than that of the lens shutter ; some types of lens 
shutter pass for only a very small proportion of 
the total exposure the whole of the light that 
the lens is capable of transmitting, mudi of the 
time of exposure being taken up by the shutter 
in uncovering and then covering the lens, there 
being only a brief period when the lens is quite 
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uncovered. With the focal plane shutter the 
whole of the light admitted by the lens is avail- 
able for action upon any particular portion of 
the plate uncovered by the slit ; and another 
advantage is the high speed at which the shutter 
can work, rendering it indispensable for “ in- 
stantaneous ” work of any kind. 

It IS sometimes afiBrmed that the focal plane 
shutter gives distorted results, but its advocates 
affirm that the distortion (if any) is practically 
negligible. In practice, distortion may be 
divided into two classes : (a) that in which the 
outline of any one body is rendered untruth- 
fully, and (b) that in which the relative position 
of a group of figures or objects is incorrectly 
delineated; this latter may, of course, include 
the former, and of the two is the more serious. 
While it matters but little if an image of, say, 
a rapidly moving railway train is slightly longer 
or shorter than would be the case were the tram 
photographed at rest, it is a serious matter if 
the result of a closely contested cycle race is 
rendered incorrectly. To minimise any possible 
error, the following points on the correct use of 
the shutter should be remembered. If the image 
(on the focusing screen) of the subject bemg 
photographed is rapidly moving in the same 
chrection as the sht in the shutter, the slit must 
be made to move at a much greater speed than 
if the image and sht were travelling in opposite 
directions- The use of a shutter travelling at 
great speed in an opposite direction to that of 
the image has a tendency to shorten the object, 
while, on the other hand, the use of a shutter 
travelling in the same direction as the image 
may lengthen it. But such distortion is so 
trifling that it would be practically impossible 
to discover it. When engaged m high-speed 
work a good distance at which to work is about 
seven or eight yards from the subject. Using a 
6-in. lens at a distance of eight yards, for 
objects moving at right angles to the camera 
these exposures would be about correct : — 

Trains, horses galloping, cycle rac- 
ing, etc. .... 

Men racing, jumping, etc. . sec. 

Diving ..... sec. 

If the object is taken end on — that is, coming 
towards, or receding from the camera — exposures 
three times as long as the foregoing may be 
given. By doubling the distance from the 
object, the length of exposure may be doubled. 

To develop plates which have received a 
minimum of exposure, a very energetic developer 
must be employed. The following formula is 
recommended, using equal parts of A and B : — 


Pyrogallic aad 

40 

grs. 

4-4 g. 

Mctol . 

35 

if 

3-8 „ 

Potassium meta- 




bisulphite 

90 

ft 

10 „ 

Potassium bromide 

15 

ff 

1-6 „ 

Water to . 

20 

oz. 

1,000 CCS. 

Sodium carbonate . 

3 

oz. 

164 g. 

Water to 

20 

fS 

1,000 CCS. 


FOCI 

The plural of focus {which see), 

FOCI, CONJUGATE (S<j« “ Conjugate Foci.**) 


FOCI, VARIABLE {See “ Telephoto Lens.*’) 

FOCIMETER (Pr., Focimitre ; Ger., Fokus- 
messcr, Brennweitemesser) 

An instrument invented by Antoine J. F. 
Claudet, and used to test whether the chemical 
and visual foci of a lens coincide, that is, w h ^her 
the lens is achromatic. It consists of a sciics 
of cards with different letters or numbers 
arranged radially on a horizontal rod, one behind 
the other, as illustrated. The middle card is 
focused sharply with the full aperture of the 



lens to be tested, a plate being then exposed and 
developed. If the card focused is perfectly sharp 
in the resulting negative the lens is properly 
achromatic ; but if one of the other cards is 
sharper, the chemical focus of the lens does not 
agree with the visual focus. By focusing the 
card that is rendered sharply in the negative 
and noticing the extent to which the screen has 
to be moved from its former position, the 
difference between the two foa and the exact 
degree of correction required will be ascertained. 
Several modifications of this apparatus have 
been suggested. 

FOCISCOPE 

A focusing eyepiece introduced by Penrose, 
the lens consisting of three elements cemented 
together, forming a very powerful magnifier of 
fairly flat field. It is useful for examimng half- 
tone dot images. 

FOCOMETER (Fr., Focomltre: Ger., Fokomesser) 

A lens-testing apparatus designed by Thomas 
R. Dallmeyer, for ascertaining the focal length 
of a lens, and the degree to which the various 
aberrations are corrected, or otherwise. It is 
essentially a type of optical bench. 

FOCOPLANE 

Focal plane , see “Focal Plane Shutter.** 

FOCUS (Fr., Foyer ; Ger., Brennpunkt) 

Plural, foci. The point at which the rays of 
light emitted by any luminous body converge 
after passing through a lens to form the image 
of such a body. The position of the focus is 
simply demonstrated by using the lens ^ a 
burning glass. The focus of a lens is a position 
and not a distance, although the word is often 
so misused {see “ Focal Length ’*). The focus for 
distant objects is often called the principal or 
solar focus. 
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FOCUS ADJUSTER (Pr., Ajusteur de foyer ; 

Ger., Fokusordner) 

An arrangement for lengthening or shortening 
the focal length of a lens, by the use of a single 
supplementary lens, or a series of such lenses of 
varying foci. A device described by John 
Traill Taylor consisted of a movable brass shding 
piece, for which an opening was provided in the 
fens mount between the combinations. In the 
sliding piece were four apertures, each fitted with 
a thin achromatic negative lens. The appliance 
was designed for use with a doublet composed 
of two slightly meniscus lenses, which by them- 
selves did not give a flat field. With the focus 
adjuster, the focal length of the objective was 
increased to 7, 9, 12, or 15 inches, according to 
which of the four concave lenses was used, the 
field at the .same time being flattened and the 
marginal pencils corrected at a fairly large 
aperture. 

FOCUS, DEPTH OF {See “ Depth of Defini- 
tion, etc.”) 

FOCUS, EQUIVALENT {See “ Focal Length.’^) 
FOCUS TUBE {See “Crookes’ Tube.'’) 
FOCUSER {See “ Focusing Magnifier.”) 

FOCUSING (Fr., Mtse au foyer, Mise an point; 

Ger., Einstellun^) 

The action of adjusting the extension of the 
camera until the image is sufficiently sharply 
defined on the ground-glass focusing screen. A 
focusing magnifier assists in determining when 
the image is sharp by allowing slight differences 
m crispness to be more easily seen. As all the 
planes of a subject cannot be equally well 
defined, it is important to recognise which 
should show the most critical definition. Objects 
near the eye should naturally show greater 
sharpness than those farther away. But, m 
addition, the principal object m a picture should 
show the best definition, should any differences 
exist. Where there is a number of objects at 
different distances, and it is desired to secure 
a uniform degree of sharpness between the near- 
est and the farthest, it is advisable to focus ou 
a point beyond the nearest object, about one- 
fourth of the distance from the nearest to the 
farthest. 

In process work, several schemes have been 
proposed for automatic focusing. Some elabor- 
ate mechanical inventions have been devised for 
moving the camera to and from the copyhoard 
at the same time as the focusing screw is turned 
to move the ground glass of the camera, but none 
of these arrangements has come into practical 
use. A more conv •rient method, which can be 
applied to any camera and stand with little 
alteration of existing arrangements, is the 
Scalometer system, invented by L. Emmett. 
The scalometer is an instrument made in box- 
wood, opening like a two-foot rule, there being 
on the two limbs similar scales of equal divisions 
numbered from the ends of the limbs. A cross 
rule divided into inches or centimetres bridges 
the angle formed by the opening of the two 
limbs. In operation the points or ends of the 
limbs ore applied compass-like to the sides of 


the original, and then clamped at this separation. 
The cross rule is then made to slide up and down 
until it indicates across the angle formed by the 
limbs the measure of the desired reduction. At 
this point the proportional number on the two 
limbs is read off, and is marked on the back of 
the original. Then all originals which bear the 
same proportional number can be photographed 



Scalometer for Facihtatmg Focusing 

together. By means of a printed scale .supplied 
wiUi the instrument it is possible to mark 
off the copying staud with numbers correspond- 
ing to those on the limbs of the mstniment, 
so that the camera can be instantly set to tlie 
proportion number marked on the original, 
without the necessity of focusing. 

FOCUSING CAMERA (Fr., Chambre d foyer 
r^glable ; Ger., Einstellungs-kamera) 

Any camera in which different distances can 
be focused for, as distinguished from fixed- 
focus cameras, which do not permit of adjust- 
ment. Self-focusmg cameras are those which 
extend automaticaUy to the correct focus for 
any given distance, on setting a pointer or 
turning a key on a marked dial. Such adjust- 
ments are usually only to be found on hand 
cameras. 

FOCUSING CLOTH {Ft., Voile,Voilenoir, Voile 
de chambre. Voile de mi^e au point ; Ger., 
Eimtellungstuch, Kopftuch, Schwarze Lein- 
wand) 

Synonym, black cloth. A cloth used to cover 
the back of the camera and the operator’s head 
when focusing, in order to exclude extraneous 
light, which would interfere with the visibility of 
the image on the ground-glass screen. It is 
also employed to shield the top of the dark-slide 
when withdrawing the shutter, and not infre- 
quently to wrap up the shdes after the exposures 
have been made. It is usually made of black 
velvet or twill, which may or may not be lined 
with yellow or red cloth, or of waterproof cloth. 
A cloth is more convenient in use when provided 
with cords at the comers for tying to the camera 
in windy weather , whilst a loop in the middle of 
one side, to slip over the lens, is always useful. 
For a small camera, the focusing cloth may be 
about 3 ft. square. 

FOCUSING GLASS 

A name for the focusing magnifier {which see). 
The term is applied occasionally to the focusing 
screen of the camera. 
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FOCUSING JACKET, OR RACK MOUNT 

(Fr., Tube d crSmailldre ; Ger., Zahnstange 
Objektivrohr) 

A form of lens mount provided with an inner 
tube carrying the glasses, which slides to or fro 
by an attached rack and pinion. This kind of 
mount IS found on lantern, enlarging, and 
kinematograph objectives, and some portrait 
lenses. For lantern and kinematograph nse, 
the jacket is sometimes supplied empty, to allow 
of the insertion of different objectives in loose 
interchangeable tubes or cylinders. 

FOCUSING MAGNIFIER {Tr,, Loupe, Loupe de 
mise au point ; Ger., Einsielloupe) 
Synonyms, focuser, compound focuser, focus- 
ing eyepiece, focusing glass. A lens used when 
more accurate focusing is desired than is obtain- 
able on the ordinary ground-glass screen, as may 
be necessary in photo-micrography, process 
work, etc. It is usually composed of two plano- 
convex lenses of identical focal length, mounted 
with their plane sides outward at a distance 
apart equal to two- thirds of the focal length. The 
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lenses should preferably be achromatic, though 
this IS not indispensable. To use the magnifier, 
a piece of plain plate glass having a few fine 
black lines ruled on it is substituted for the 
ground-glass focusing screen ; or, as an alterna- 
tive, several microscopic cover glasses may be 
cemented at suitable spots on the ground glass 
by means of Canada balsam, having first made 
a pencilled cross on the ground surface where 
each glass is to be attached. The magnifier is 
adjusted by sliding or rotating the upper tube, 
till the ruled lines or pendlled cross, as the case 
may be, are in sharp focus, when it only remains 
to see that the image on the screen is in focus 
at the same times as the lines or cross. The 
magnifier gives au enlarged image, and naturally 
a brighter one than can be obtamed on ground 
glass. A shows a magnifier with screw adjust- 
ment and clamping collar ; B shows one with 
an Archimedean screw movement ; C has au 
erecting lens to show the image the right way 
up ; while D is provided with a bayonet tripod 
by 'which the magnifier may also be raised to 
examine prints, half-tone blocks, etc., if required. 

FOCUSING NEGATIVE LENS {See ‘Nega- 
tive Lens.”) 

FOCUSING SCALE (Fr., 6 chelle de mise au 
point ; Ger., Einstellshala) 

A graduated scale or dial fitted on hand 
cameras, enabling objects at various distances 
to be focused, by the movement of a pomter, 
without inspecting the screen. 


FOCUSING SCREEN (Fr., Verre douci, Glace 
doucie : Ger., Visirscheibe, Mattscheibe, 
MattglaSy Mattglasscheibe) 

The screen upon which the image formed by 
the camera lens is focused, before exposing the 
plate, in order to secure sharp definition. It is 
usually of glass ground on one side to a matt 
surface. Some of the ground-glass screens 
supplied with the cheaper cameras are extremely 
coarse. A finely ground glass is, however, on 
the market in the usual cut sizes at very reason- 
able prices. A good substitute, having the 
advantage of being light and unbreakable, is a 
sheet of matt celluloid ; but care must be taken 
that this does not buckle, or it will not agree m 
register with the dark -slide. For this reason 
celluloid is scarcely suitable for large cameras. 

Temporary makeshifts, to replace a broken 
focusing screen, are : white tissue paper or 
tracing paper stretched taut, a fine cambric 
handkerchief, or plain glass dabbed lightly with 
putty. For Lohse’s method of forming a focus- 
ing screen the following is necessary : — 
Gelatine . . *45 grs. 4 SO g. 

Barium chloride . IS ,, 150 „ 

Ammonium sulphate. „ 75 »» 

Water to . . . oz. 1,000 ccs. 

The gelatine, sulphate and tliree -fourths of 
the water arc heated together until dissolved ; 
the barium, dissolved m the remaming fourth 
of the water, is then added. After mixing and 
cooling, the mass is pressed through muslm so 
as to form threads, then washed and melted 
again. Fmally a trace of salicylic acid in alcohol 
is added, the whole is filtered, and is then ready 
for coating upon plain glass. The solution is 
slightly troublesome to prepare, but such a 
screen may with care last a lifetime. A less 
troublesome method, due to P. R. Salmon, is 
to apply to plain glass a varnish consisting of — 

White lac . . . 70 grs. 80 g. 

Picked gum sandarac . 3 2 ,, I 4 >> 

Alcohol . . . 2 oz. 1,000 CCS. 

C. Welbome Piper has suggested still another 
method , a dry plate should be fogged uniformly 
all over by immersion in a developer for a long 
time, fixed, bleached m a solution of 5 grs. of 
iodine and 10 grs. of potassium iodide m i oz. 
of water, treated with very dilute ammonia, 
washed, dried, and varnished. A screen pre- 
pared in this way, or in any of the other ways 
above mentioned, is far superior to ground glass. 

Jn process work, the ground-glass screen used 
has a transparent centre formed by cementing 
a thin microscopic cover gla.ss to it with Canada 
balsam. Extremely fine focusing can then be 
done by means of an eyepiece. A cross should 
be made on the ground glass with a blacklead 
pencil before cementing down the glass, so that 
the focus of the eyepiece may be adjusted to it. 

FOCUSING UNCORRECTED LENS 

When using an uncorrected lens, that is, one 
in which the visual and actinic foci are not 
coincident, an allowance has to be made after 
focusing so as to bring the sensitive plate into 
the plane of actinic focus. The amount of this 
varies with the refractive index of the glass, but 
as such lenses are commonly made of crown 
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glass, it is usually safe to place the plate ^ to 
of the focal length nearer to the lens. The 
correction may also be made, as in the case of 
Steinheil's original periscope, by focusing at full 
aperture and then stopping down to //44, or 
smaller. Another method is to place a very 
weak lens in front of the working lens while 
focusing and removing it before exposure. This 
corrector must temporarily shorten the focal 
length to the necessary degree. 

FOG (Fr., Voile ; Ger., Schleier) 

A general reduction of the silver salt by the 
developer, particularly on those places which 
should be clear glass in the negative or white 
paper in the print. The various kinds of fog 
are discussed m later articles. 

FOG, AERIAL (Fr , Voile adnen ; Ger., 

Aethertsch Schleter) 

Mist, or fog, particularly noticeable in the 
distance m landscapes, due to the reflection of 
the ultra-violet and blue rays by minute par- 
ticles of water, vapour and dust. It is a factor 
to be recognised, particularly in telephotography 
and mountain work, and m such cases the use 
of colour-sensitive plates and a yellow screen, 
which cuts out the ultra-violet and blue, is 
advantageous. On the other hand, the peculiar 
softening effect of aerial fog is extremely pleasing 
from an a’sthetic point of view, and care should 
be exercised therefore not to eliminate its effects 
unduly. 

FOG, CHEMICAL (Fr., Voile chimique ; Ger., 

Chemischer Schleier) 

A reduction of silver all over the surface of 
the plate or paper, which may be due either to 
chemical fog inherent m the emulsion, to too 
strong a developer, or to the access of actinic 
light or the use of an unsafe dark-room light. 
Fog inherent in the emulsion cannot be cured, 
but its ill effects may be somewhat obviated 
by exposing fully and adding potassium bromide 
to the developer. A clean working plate should 
stand three minutes’ development in the dark, 
without previous exposure to light, in a normal 
pyro-soda developer, and tlicn present but the 
slightest trace of deposit. Chemical fog, caused 
by using too strong a developer, may be obviated 
by weakening the developer and by the addition 
of a little bronude, 

FOG. COLOUR, DICHROIC, GREEN, AND 

RED (Fr., Voile rouge ; Ger., Rotschleier) 

A peculiar form of fog, which is green by 
reflected light and red by transmitted light. It 
is in all cases due to silver deposited m a colloidal 
state, and shows itself most prominently in the 
shadows of a negative. It may be due to the 
emulsion itself, to traces of “ hypo ” in the 
developer, excess of a solvent of the silver 
haloid, such as sulphite, etc., or it may arise 
through partial fixation and reduction of the 
soluble silver salts by traces of the developer. 
This last form is often to be met with in films 
when one lies over another in the fixing bath. 
Dichroic fog is in almost all cases sensitive to 
light, and though this is not readily noticed, it 
can be proved at once by covering up part of 
the negative showing this defect, and exposing 


to sunlight. It is extremely difficult to remove, 
but treatment with the following is the most 
efficaaous remedy : — 

Sodium sulphite . i oz. 50 g. 

Potassium cyanide. 100 grs. 10 ,, 

Distilled water to . 20 oz. 1,000 ccs. 

Abney has suggested bleaching the negative 
in a mixture of ferric chloride and potassium 
bromide, well washing, and then redeveloping 
with ferrous oxalate, which reduces the dichroic 
to a general fog. 


FOGGED DRY PLATES. RESTORING 

Plates which have been accidentally exposed 
to light (lightstnick is a term sometimes used), 
may be made almost as good as new, witli the 
exception that their speed is reduced, by treat- 
ment for about five minutes in either of the 
following restoring baths : — 

Chromic acid . .15 grs. 

Potassium bromide .30 ,, 

Water to . . . 5 oz. 

Potassium bichromate 20 grs. 

Hydrochloric acid . i drm. 

Water to . . . 5 oz. 


6-25 g. 
12-5 ,, 
1,000 CCS. 

8*3 g- 
25 CCS. 
1,000 ,, 


Aftenvards, the plates are thoroughly washed 
and dried. All the operations must be earned 
out m the dark-room. Plates that have been 
exposed m the camera, but have not been deve- 
loped, may be restored in the same way, but the 
immersion must be of longer duration. Plates 
restored in tins way need from five to ten times 
the uonnal exposure. Several other methods 
are possible, one of which is to soak the plate m 
a 2 per cent, solution of animomum persulphate ; 
Condy’s fluid (as bought), with the addition of a 
few grains of potassium bromide, also answers. 
Abney has recommended a bichromate bromide 
mixture made by dissolving 10 grs. of potassium 
bichromate in i oz. of water, 10 grs, of potassium 
bromide in another ounce of water, and adding 
the two together. 

Fogged dry plates can be made specially suit- 
able for transparency work by soaking for about 
ten minutes in — 


Potassium bromide . 

120 j 

grs. 

12 

g- 

Potassium iodide 

15 

1-5 

»> 

Hot water 

i 

oz. 

25 

CCS. 

When dissolved add — 





Hydrochloric acid 

i 

oz. 

25 

CCS. 

Potassium bichromate 

120 

grs. 

12 

g- 

Water to . 

20 

oz. 

1,000 

CCS. 


Wash and dry. 

The plates are made very slow by any of the 
processes named, and thus they give greater 
contrasts ; hence their suitability for copying 
black-and-white work. They should also be 
developed with a clean-working developer, such 
as adurol or hydroquinone. 


FOGGED NEGATIVES, TREATMENT OF 

The method of treating fogged negatives must 
depend on the cause or nature of the fog. Deve- 
lopment fog, and fogging or staining caused by 
the plates bemg stale, are most successfully 
treated by thiocarbamide. A stock solution 
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Formosulphite 


may be prepared, as it will keep well. The 
formula is : — 


Thiocarbamide . 
Common alum . 
Citric acid 
Water to . 


i 02. 31 g- 

i ,» 31 » 

i >» ^5 »» 

16 „ 1,000 CCS. 


In very bad cases of fogging, this solution 
may be used without dilution ; but in ordinary 
cases one part stock solution to one or two parts 
of water will be preferable. 

Fogging from over-exposure, or from exposing 
the plate too freely to the dark-room light, is 
best treated by Farmer’s reducer, this consisting 
of “hypo” and potassium ferricyanide. 

Fogging by exposing the plate too much 
during development or in loading the camera is 
most difficult to treat successfully. {See aho 
“Exposure, Incorrect.”) 

FOGGED PRINTS, TREATMENT OF 

Fogged prints are generally not worth the 
trouble of treatment, excepting bromide and 
gaslight paper prints m which the white parts 
are degraded through the paper being stale. 
In all other cases the prints should be thrown 
away and replaced by new ones. The treat- 
ment should be the same as that given for plates 
showing development fog, or fog arising from 
the plates being stale. “ Fogged Nega- 

tives, Treatment of.”) The thiocarbamide bath 
should be used, but the solution should be 
more dilute. In most cases, i part of the 
stock solution already given should be taken 
and 3 parts of water added. The thiocar- 
baimde bath should be used after fixmg and 
well washing the print. 

FOLDING CAMERA (Fr., Chamhre phante, 
Chambre folding ; Ger., Falte-kamera, 
Klapp-kamera) 

Any camera made to close by folding, as 
opposed to studio and proce.ss cameras, which 
do not close in this way, and to box-form hand 
cameras. A folding hand camera is commonly 
understood to be of a specially light and portable 
construction, although the term is used very 
indefinitely. A style of hand camera in which 
the front extends on four struts is known in 
Germany as a “ klapp ” camera. {See also 
“Hand Camera.”) 

FOREGROUND 

The part of a subject nearest the spectator. 
The term is stretched to include water. As 
foreground objects are naturally seen with the 
greatest clearness, the treatment of this part of 
a picture demands careful attention. Especially 
is this the case with stereoscopic pictures. Fore- 
ground objects may be brought into greater 
prominence if the camera is lowered consider- 
ably, especially when (as m the case of a group 
of flowers) they are intended as the subject of 
the picture. It is sometimes difficult to get a 
near foreground and also the distance quite 
sharp without considerable stopping-down of 
the lens ; and in such a case the top of the 
camera back may be swimg away from the lens. 
If there is to be lack of definition anywhere in 
the picture the foreground is usually the last 
place where it is permissible. 


FOREGROUND SHUTTER (Pr., Ohturateur 
des dev ants ; Ger., V otter grund-verschluss) 
A shutter designed to give a longer exposure 
to the foreground of a landscape, or similar out- 
door composition, than to the sky, thus enabling 
both to receive a more correct exposure than 
would otherwise be the case. 


FOREIGN PLATES, ETC. (For sizes, 
“ Sizes of Plates and Papers.”) 


FORMALINE, FORMALDEHYDE. FORMIC 
ALDEHYDE. FORMIC ANHYDRIDE, 
OR ANTIPYR (Fr., Formal : Alde- 

hyde formique, Formalin^ Formaldehyd) 
Best known as formaline. Ordinarily it is 
met with in aqueous solution, which is prepared 
by passing the vapour of methyl alcohol mixed 
with air through a heated tube containing 
copper gauze. The liquid is colourless, has a 
characteristic smell, and, as obtained com- 
mercially, contains about 40 per cent, of formalde- 
hyde. Formahne vapour attacks the mucous 
membranes of the eyes, nose, and throat, and 
causes intense irritation. 

Photographically, it is used chiefly for harden- 
ing gelatine films, it replacing and being safer 
than alum. A suitable strength is 10 per cent., 
and it may be used immediately after fixing 
for both negatives and prints. It has also 
been suggested as a constituent of developers, 
the most useful formula being — 


Hydroquinone . 
Sodium sulphite 
Formaline 
Water to . 


. 40 grs. 16 g. 

. 400 ,, 160 ,, 

. 50 drops 20 CCS. 

. 5 oz. 1,000 ,, 


The above is a one-solution developer ready for 
use, no bromide or alkali being required when 
formaline is present. The above developer is 
suitable for negatives of black-and-white draw- 
ings, or for giving strong contrasts in other 
subjects. 


FORMIC ACID (Fr., Acide formique ; Ger., 
Ameisensdure) 

Synonym, hydrogen carboxylic acid. H COOH. 
Molecular weight, 46. A clear liquid obtained by 
distilling oxalic acid with glycerine. It is a 
dangerous caustic, and must be handled very 
carefully. It was used in the old wet-plate 
days, and has been recommended as a preserva- 
tive for pyro, but whilst a good preservative, 
the addition of an alkali turns the solution 
muddy and black. 

In process work, formic acid is sometimes used 
instead of acetic acid for the stripping of wet 
collodion negatives. Its disadvantage is that it 
is injurious to the hands. 

FORMOSULPHITE (Fr., Formosulfite ; Ger., 
Formosulphite) 

One of Messrs. Lumi^re's patented products, 
which takes the place of an alkaU in the developer. 
It is sold in the form of a white crystalline 
powder, and, as its name suggests, is a prepara- 
tion of paraformaldehyde, sodium sulphite, and a 
small quantity of an alkaline bromide. It acts 
also as a preservative, prevents stain, and hardens 
the film. 



Formyl Chloride 


Freezing or Cooling Mixture 


FORMYL CHLORIDE OR TRICHLORIDE 

(See “ Chloroform.") 

FOTHERGILL PROCESS (Fr., Proem Fother- 
gill ; Ger., F other gill' s Prozess) 

A dry process introduced by Thomas Fother- 
gill in 1858. The plate having been collodionised 
and sensitised in a neutral silver nitrate bath, 
as usual in the wet-plate process, was washed 
with rain water and allowed to drain for about 
half a minute. Some plain albumen, obtained 
by well beating the white of i egg with 2 drms. 
of water, and allowing to subside, was then 
poured on the collodion film, and, after remain- 
ing for thirty seconds, was washed off under a 
gentle stream of ram water, sufficient remain- 
ing in the pores of the collodion to answer the 
purpose of preserving its sensitiveness. The 

g late was then allowed to dry and was fit for use. 

uch plates would keep some time, and could be 
exposed dry without previous preparation. 

FRAME (Fr., Cadre ; Ger., Rahmen) 

The selection of a suitable frame for a finished 
print is an important matter. Fortunately, the 
special demands of photographers in this re.spect 
have been fully met, and there is now no lack 
of choice in appropriate frames. It must be 
remembered that the chief purpose of a frame, 
with or without a mount, is to isolate the picture 
from its surroundings. Therefore, a frame 
defeats its own end when it attracts attention 
from the print to itself. For this reason an 
ornate, or so-called “ fancy " frame, is generally 
unsuitable. The great majonty of photographic 
pnnts are seen to best advantage in a simply 
designed frame of a dark colour. The vanous 
mouldings may be roughly classified into those 
that are flat and practically flush with the 
picture, those that throw it forward, and those 
that throw it back. If the print is framed close 
Up, that IS, without showing any margm, a 
wide moulding is generally best. A narrow one 
in such a case does not adequately isolate the 
rint, and has a “ skimpy ’’ effect. On the other 
and, a mounted print demands a much narrower 
moulding. The more mount there is the narrower 
may the moulding be, as the mount and frame 
may be regarded as a whole. 

Gold frames, and those with a highly varnished 
surface, are not often suitable. Far more effec- 
tive, as a rule, are well-made frames of good 
solid oak, stained brown or black, and pohshed 
by friction with a brush or a rough cloth, or by 
the sparing application of beeswax and turpen- 
tine. (See also “ Framing.") 

FRAMES, PRINTING (5s# “ Printing Frames.") 

FRAMING 

In addition to the actual selection of a suit- 
able frame for a photograph (see “Frame"), 
there are one or two other points to take into 
account. First comes the question of the glass. 
This should not only be free from flaws and 
waviness, but it should be as colourless as possi- 
ble. If a sheet of the usual picture-framer's 
glass be laid down, so as to cover half of the 
print only, a great difference will be noted 
between the covered and uncovered halves. Not 
only is the colour of the print affected, but there 


is a marked alteration in the values. Generally 
the tones are degraded or flattened, especially 
in the case of delicate grey prints. When a 
clearer glass cannot be used, the print should be 
kept somewhat brighter than it is intended to 
appear in its framed state. When the glass is 
placed in the frame it is well to run a narrow 
fillet of paper round the edge, pasting it down to 
the glass and the sides of the rebate. Take care 
that it does not show from the front, its object 
being merely to keep out dust. The backboard 
having been bradded securely down, glue or 
paste brown paper over the entire back. 

FRAUNHOFER LINES 

When a solar spectrum is viewed in a spec- 
troscope with a very narrow slit it will be seen 
to be crossed by thousands of transverse dark 
lines. The most prominent of these were named 
by Fraunhofer according to the letters of the 
alphabet, and are now called by his name. 
No matter what the dispersing medium may be, 
prism or grating, these lines always fall m exactly 
the same colour ; they are therefore extremely 
convenient “ milestones " or data for naming 
any colour, and enable one to define a colour 
exactly. For instance, the term “ yellowish 
green " conveys no strictly definite idea ; whereas 
the term “ a yellowish green like D J E " — that 
is, midway between the Fraunhofer lines D 
and E — indicates a definite and fixed tint. The 
cause of Fraunhofer lines was determined by 
Kirchoff and Bimsen, who discovered that any 
substance in a state of incandescent vapour 
absorbed exactly those rays which it emitted 
when in a state of luminescence. For example, 
if a pellet of metallic sodium is burnt in an elec- 
tric arc it emits two dazzling orange-yellow 
rays, known generally as the d lines ; but if 
the bght thus emitted is allowed to pass through 
a cloud of somewhat cooler sodium vapour these 
bnlhant yellow lines instantly become black — 
that is to say, their light is absorbed. This 
fimdamental law applies to all substances, and 
by its aid it has been possible to detect the 
elements burmng in the .sun and in still more 
distant stars. (See also “Spectrum.") 

FREEZING OR COOLING MIXTURE (Fr., 

MSlange refrigerant ; Ger., Kdltemischung) 

A mixture which, by absorption of heat in 
liquefying, produces a low temperature. It is 
largely used in hot countries, and sometimes in 
England during hot weather, to cool solutions, 
particularly for use with gelatine plates and 
papers. The ordinary “ hypo " fijcing bath is 
itself a cooling mixture, for when freshly mixed 
the temperature of the water falls considerably. 
The most common freezing mixtures are the 
following : — 



Proportions 

Temperature 


by Weight 

Produced 

Snow or pounded ice 

.. 21 



Common salt (sodium chlor- 


I 

e 

1 

M 

00 

0 

P 

ide) 

.. I J 


Snow 

.. 3 I 



Crystallised calcium chlor- 

- 

- 54 *F- -48*C. 

ide 

.. 4J 


Water 

Ammonium Nitrate 

:;n 


5 *F. -I 5 *C. 

Sodium sulphate . . 
Hydrochloric acid 




.• 5 j 

i 

i-4'’F. — i7*C« 
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A good method of lowering the temperature 
of solutions is to place the bottles containing 
them in a freshly made “ hypo ” bath. 

FRENCH CHALK {See “ Chalk, French.**) 

FRILLING 

A trouble to which negatives are liable while 
undergoing treatment in the various solutions ; 
the edges of the gelatme film leave the glass plate 
and are cockled. It is due to the uneven temper- 
ature of the solutions, excess of soda or other 
alkali in the developer, handling the negatives 
with the warm fingers, the use of strong fixing 
solutions, or to rapid washing, the water being 
allowed to impinge upon the edges of the plates 
in such a way as to lift the films. Frilling may 
be prevented by hardening the film before or 
after development with formaline, or a com- 
bined fixing and hardening bath may be used. 
If no precautions are taken and the gelatine 
is found to be frilled, it may be more or less 
remedied by treating with methylated spirit. 
Frilling IS allied to the far more common defect 
of blistering, and the remedies given under a 
separate heading for the latter apply equally 
well for the former. Frilling often appears on 
prmt-out papers when they are torn, as, for 
example, when a half-plate piece is torn into 
halves for use as quarter-plates. Printing papers 
should always be cut clean, because rough edges 
allow the water to get easily under the films, 
so causing frilling. 

Two old-fashioned but serviceable methods of 
preventing plates from frilling may be mentioned. 
One IS to soak the dry plate before development 
in a saturated solution of Epsom salts, and the 
other is to rub a wax or tallow candle round the 
exposed dry plate on the film side, before wetting 
it with the developer. Neither of these, however, 
is as reliable as immersion in a 10 per cent, solu- 
tion of formaline. {See also “ Hardeners " and 
“ Blisters.”) 

FRONT, CAMERA (Fr., Planchette d'objectif; 

Ger., Ob^ektivhrett) 

That part of the camera which carries the 
lens. It should be provided with a rising and 
falling movement, and a cross movement is an 
additional advantage. In field cameras, it 
should preferably also be arranged to swing, in 
order that the lens may be tilted if desired with- 
out needing to incline the camera. The fronts 
of large cameras are commonly furnished with a 
removable panel for the lens, an arrangement 
which, by the employment of several panels, 
permits various lenses of different sizes or foci 
to be used interchangeably on the same camera. 
{See also “ Cross Front,” “ Detachable Front,” 
“ Rismg Front,” and “ Swing Front.**) 

FROST SCENES 

The photographing of frost scenes is dealt 
with under the heading “ Snow and Hoar Frost 
Photography.” Frost on window-panes may be 
successfully photographed by placing a black 
cloth outside the window at an angle of 45® and 
photographing the frost from the inner side. 


F.R.P.S. 

Fellow of the Royal Photographic Society. 
The Fellowship was instituted January i, 1895, 
and is open to those who, being already members, 
satisfy the Council of their ability in, or con- 
tributions to, any branch of photographic work, 
an annual subscription of two guineas being 
payable. 

FULL APERTURE 

When no stop is used, a lens is said to work 
at “ open aperture ** or “ full aperture.’* 

FULMINATING COTTON 

Another name for gun-cotton {which see). 
Sometimes used m flashlight photography. 

FUMING 

Photographically, the exposing of albumen 
paper to the fumes of ammonia ; paper so treated 
gives brighter prints and tones to richer colours 
more easily. The sensitive paper to be fumed is 
pinned to the inner side of a box lid ; in the 
bottom of the box is placed liquor ammoniae in 
a saucer, or it is sprinkled upon blotting-paper. 
The box is then closed, and the paper exposed 
(in the dark, of course) to the action of the 
ammonia fumes for about ten mmutes, or longer 
if the weather is cold. Fuming is now almost 
obsolete, but at one time it was recommended 
for papers other than albumen, and even for 
plates. 

FURNELL*S DEVELOPER 

A developer widely advocated about 1890 for 
positive work ; it is claimed to keep for years, 
allow great latitude in exposure, give clear glass 
shadows, and not frill the film. 


No I 


Sodium sulphite . 50 grs. 

10 g. 

Powdered alum .10 ,, 

2 yj 

Distilled water . . 3 oz. 

250 CCS. 

Dissolve, filter, and then add — 


Pyro . . .24 grs. 

4*8 g. 

Sodium nitrate .36 ,, 

77 „ 

This IS made up as a stock solution. 

and it will 

keep indefimtely. 


No. 2 : — 


Liquor ammoniae (-880) drms. 

15 CCS. 

Ammonium bromide 30 grs. 

6 g. 

Distilled water to 1 5 drms. 

150 CCS. 


To develop, take i oz. of the No. i (pyro) solu- 
tion, made up to 2 oz. with water, and add 10 
drops of the No. 2 (animoma) solution, and apply 
to the plate, adding more of the latter if neces- 
sary. After development, do not wash but rinse 
in a saturated solution of alum, then wash and 
fix in the following bath, after which wash and 
dry : — 


Sodium hyposulphite 2 oz. 220 g. 

Sodium carbonate . i ,, 55 »» 

Alum (saturated sol.) „ 50 ccs. 

Water to • • 10 i> 1,000 „ 



G 


7 {See “ Gamma.**) 

GAEDICKE'S INTENSIFIER 

One of the silver intensifiers, the formula 
being : — 

Ammon, sulphocyanide loo grs. 4^ g. 
Silver nitrate . . 48 ,, 22 ,, 

Sodium .sulphite . 500 ,, 230 ,, 

“ Hypo ” . . 100 ,, 4^ >> 

Potassium bromide . 7 >. 3 .» 

Water . . *5 oz. 1,000 ccs. 

To prepare for use, mix as follows : — 

Stock solution as above 48 drops 100 ccs. 
Water to . . . i oz. 1,000 „ 

Then add — 

Rodmal . . .16 drops 33 ccs. 

Immerse the negative therein until intensified 
and then wash. 

GALL (See “Ox-gall.”) 

GALLATE OF IRON PROCESS 

Better known as the ” Ink Process ” {which 
see). The term has been loosely applied to other 
iron processes of printing. 

GALLIC ACID (Fr., Acide galliqiie : Ger., 
Galhschsdure) 

Occurs ill fine, silky, yellowish crystalline 
needles. C^ll^ (OH)* COOH 11 , 0 . Solubility 
I per cent in cold water, 33 per cent in boil- 
ing water. Largely used in the early days of 
photography as a developer for paper nega- 
tives, and it was with this acid that Talbot m 
1835 made some important discoveries in con- 
nection with the latent image. It is occasion- 
ally used m modern processes, as, for example, 
in the development of P.O.P., intensification of 
collodion and gelatine plates, and as an ingre- 
dient in the ferrous citrate developer for chloride 
plates. 

Gallic add is often used by lithographers for 
preparing the surface of zinc plates for printing, 
instead of the nutgall decoction recommended 
by the old workers ; the effect is the same, and 
the trouble of preparing the decoction is saved. 

GALLO-NITRATE OF SILVER PROCESS 

Another name for the old calotype or talbotypc 
paper process, in which paper was sensitised 
with silver nitrate, immersed in potassium 
iodide, washed, dried, exposed, and developed 
with a mixture of silver nitrate, gallic, and 
acetic aads and water. {See “ Calotype.”) 

GALLS (NUTGALLS) 

In zincography — lithographic printing from 
zinc plates — a decoction of nutgall^ mixed with 
gum arable solution, is used for prepffting the bare 


parts of the zinc so that they repel the greasy 
printing ink used for rolling-up. To make the 
decoction, steep 4 oz. of nutgalls in 3 quarts of 
water for twenty-four hours, and then boil up 
and strain. For use, add J pint of this solution 
to ^ pint of gum solution, of the thickness of 
cream, and 3 drams of a solution of phosphoric 
acid. 

GALVANOGRAPHY 

Under this name there have been put forward 
several processes based on the idea of painting 
on a silvered copper plate with oil colour in thick 
masses so as to give relief. When dry, or nearly 
so, the surface is dusted with finely powdered 
blacklead to make it electro-conductive, and a 
thick copper shell is deposited on it. This is 
subsequently used as an intaglio printing plate. 
A process of this kind was patented by Prof. 
Herkomer and Henry T. Cox in 1898. The basis 
of the method was described by Franz von 
Kobell, of Munich, as early as 1842. 

GALVANOGRAPHY, PHOTOGRAPHIC 

A process of utilising a gelatine relief as a 
mould for making electrotypes. Several in- 
ventors have adopted the title, but Paul Pretsch 
had probably the best right to it. His process 
consists in coating a glass plate with gelatine 
containing bichromate, with a silver salt and 
ether chemicals. When dry it is exposed under 
a transparency, and then immersed in cold water 
to dissolve out the unaltered chromium salts 
and cause those parts protected from the light 
to swell up m proportion to the tones of the 
picture. The high lights do not swell at all, and 
have no grain. The plate thus produced is, of 
cour.se, an exact reverse of that required for 
prmtmg. The surface is next made conductive 
with a metallic coating, so that an electro- 
deposit can be made upon it, thus producing a 
copper shell which can be backed up with type 
metal to form a printing plate. 

GAMBOGE (Fr., Gomme gutte; Ger., Gummi- 
gutt) 

Synonyms, camboge, gummi gutte. A gum 
resin obtained from several species of guttiferae 
trees, occurring in bright orange lumps with 
conchoidal fracture ; used as a colouring pig- 
ment. 

The coating of lithographic writing transfer 
paper is coloured with gamboge in order that the 
prepared side may be distinguished from the 
unprepared one. Gamboge has been recom- 
mended as an addition to Indian ink for drawings 
intended for photo-reproduction. 

GAMMA (Fr. and Ger., Gamma) 

The term adopted by Hurter and Driffield to 
define the gradation, or degree of contrast, of a 
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negative. Ganima infinity, or 700, as it is 
usually written, is the ultimate density-giving 
power of the plate. {See ** Sensitometry.**) 

GAS CYLINDERS ‘‘ Cylinders, Gas.*') 

GASLIGHT PAPERS 

Papers coated with a chloride or chloro-bro- 
mide emulsion, which can be manipulated in weak 
gaslight. For suitable emulsions, see under the 
heading “ Emulsions for Development,” Gas- 
light paper (so called) is really a very slow bro- 
mide paper, and is developed, fixed and toned (if 
necessary) like bromide paper, except that the 
developer must be stronger, and the develop- 
ment IS more rapid. Exposure can be made by 
putting the paper into contact with a negative 
which is held a few inches from a gas burner or 
good oil lamp, but development must not take 
place in a light equally strong or the print will 
be fogged ; either the light must be turned 
down during development, or the operation 
must be earned out at some distance from the 
light or m a shadow. Artificial lights other 
than gaslight, or even very weak daylight, will 
serve equally well ; in fact, the common practice 

to expose to the light of magnesium ribbon 
and develop by aid of weak artificial light A 
metol-hydroqumone developer is usual, and this 
must be accurately prepared, particularly as 
regards the potassium bromide ; too little 
bromide causes impure whites, while with too 
much the blacks will be of a greenish hue. 
Development should take place almost in- 
stautaneously. An acid fixmg-bath is advisable, 
but not necessary. The colour of the print 
depends on exposure and development , longer 
exposure and a weaker developer invariably 
produce wanner tones With most papers a 
warm brown tone may be obtained by giving 
three times the normal exposure and diluting 
the developer with twice the bulk of water. 

GASLIGHT, PORTRAITURE BY 

The use of gaslight is possible for portraiture. 
With ordinary gaslight (without mantles), ex- 
posures are long even under the most favour- 
able conditions, the light being poor in violet 
1 ays and comparatively non-actinic. Gaslight has 
advantages for isochromatic work, as without a 
yellow screen it gives practically the same result 
as daylight with a screen, isochromatic plates 
being used in both cases. With a very rapid 
plate, and the lens stopped down to //8, the neces- 
sary exposure with two gaslights (not incan- 
descent) 3 ft. from the sitter would be about 
two minutes. Particular care is necessary in 
posing, using a reflector, and in development, 
as the results are bound to be a trifle hard and 
“ contrasty.” 

Incandescent gaslight is better for portraiture, 
as a full-size mantle gives an illumination of 
about sixty candle-power when at its best, and 
IS about one and a-half times as effective 
photographically as a gas flame of the same 
visual intensity, because of the whiteness of the 
light and its richness in the blue or actinic rays. 
The exposure depends, of course, upon the num- 
ber of burners. The special fittings obtainable 
from factors are in the form of brackets containing 
a score or more lights, which make possible quite 


brief exposures — say one or two seconds ; but 
an enormous amount of heat is produced. Fair 
results may be obtained with one or more 
ordinary domestic burners, but the exposure is 
somewhat long, a minute at least, with two 
lights near to the sitter, a very rapid plate, and 
the lens at //8. 

It will be noted that all gaslights are in- 
candescent, the light in a plain flame beina 
produced by heating particles of carbon to ii^ 
candescence ; but it is convenient to adopt here 
the ordinary nomenclature by which the term 
“ incandescent ” is restricted to burners of the 
Bunsen type, fitted with mantles of rare earths. 

Acetylene outfits for portraiture are similar 
to the mcandescent gas fittings in arrange- 
ment. The light is very actinic, and as a rough 
guide it may be said that when usmg fourteen 
acetylene lights, a rapid plate, and a lens at //8, 
an exposure of about five seconds is required in 
an ordinary room , the distance of the lights 
from the sitter greatly affects the length of the 
exposure. {See also “Artificial Light, Photo- 
graphy by.”) 

GAUGE, PRESSURE 

The lantermst ascertains the contents of gas 
cylinders by means of a gauge. He may know 
that the cylinder is of 20 cubic feet capacity, and 
the full cylinder gives a gauge presvsure of 120 
atmospheres , after the exhibition, the gauge may 
indicate, say, 50 atmospheres. Then the content 

equals * ~ x 20 = = 8 J cubic feet. 

A pressure gauge is used on the motor aero- 
graph pump, the degree of pressure being indi- 
cated m pounds per square inch on a circular 
dial With the aerograph foot pump a simple 
form of pressure gauge is used, consisting of a 
U-shaped tube filled with a coloured fluid, one 
end being closed and the other attached to the 
air reservoir. As the pressure varies it is indi- 
cated by marks on a scale placed behind the 
tube. 

On the large vacuum and pnemnatic frames 
used by process workers there is generally a pres- 
sure gauge, reading m pounds per square inch 
on a circular dial. 

The Levy acid-blast etching machine has a 
gauge consisting of a column of mercury m a 
glass tube, communicating with a U-tube 111 the 
iron casting of the gauge. As the pressure 
increases or decreases the mercury rises or falls, 
and the pressure m poimds per square inch is 
read on a scale alongside the glass tube. 

GAUSS POINTS {See “Nodal Points.”) 

GELACOL 

A preparation of gelatine treated with acetic 
add to destroy its setting property. It is used 
for coating glass plates with a substratum, par 
ticularly in collodion emulsion work. 

GELATINE (Fr., Gelatine; Ger., Gallerte, 
Gelatin) 

A colloid of extremely complex nature, con- 
taining carbon, hydrogen, nitrogen, and oxygen, 
with a small proportion of sulphur. It is known 
commerdally in fine shreds or thin, flat sheets, 
marked with the diamond pattern of the strings 
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on which it is dried. Photographic gelatine is 
usually prepared from selected hides, whereas 
inferior sorts are prepared from bones, tendons, 
and cartilages. It is insoluble m cold water, 
which it absorbs and then swells up to a slimy 
mass; it is soluble in all proportions in hot 
water, but insoluble in alcohol and ether. The 
principal constituents are two substances known 
as glutine and chondrine ; the former is not 
precipitated by the alums, whilst the latter is, 
and gelatines rich in chondrme are the best 
for photographic purposes. A simple test for 
this is to add to a warm 10 per cent, solution of 
gelatine an equal volume of a saturated solution 
of chrome alum, when the solution should in- 
stantly set to a jelly. It is only possible to 
indicate the general characteristics of a gelatine 
suitable for photographic purposes, as the true 
test of its suitabihty is to make a practical trial 
with a small batch of emulsion. A good gela- 
tine should absorb not less than six times its 
weight of water, and not much more than twelve 
or fifteen times. 

There are three kinds of photographic gela- 
tine : hard, medium or middle hard, and soft. 
Hard gelatines should not melt below 82® F. 



Device for Detcrmmini; Kclling Point 
of Gelatine 

(nearly 28® C. ); if they do not melt at 88° F. 
(31° C. ), there is a ri.sk of their having been 
hardened with alum. Soft gelatines should 
melt at from 62° to 75° F. (say 17° to 24° C.). 
A I per cent, solution should set to a jelly when 
cooled down to 56° F. (13-3® C.), and remain 
without any sign of putrefaction for twenty- 
four hours. 

The determination of the melting point is 
somewhat difficult, ami Child Bayley has sug- 
gested an excellent practical device here shown 
in the testing position. This may be made 
of copper or zinc, and the sloping portion is 
to prevent heat from the Bunsen burner passing 
direct to the front of the tank. Across the 
front of the tank should be scratched a line 
about I in. from th^^ top, and on this line should 
be placed some discs of gelatine. Gummed labels 
are cut into strips about ^ in. wide and about 
in. long, and their ends are then gummed 
together, with the gummed surface outside, so 
as to form rmgs. The tank should be placed 
with the front and marked surface up, and the 
paper rings placed on tlie line and then carefully 
filled by means of a pipette with a warm 10 per 
cent, solubon of gelatme. When the gelatine 
is thoroughly set, the rings should be cut down 
with a sharp knife and stripped off, and the 
tank set upnght and filled with cold water, and 


this heated by means of the Bunsen burner. 
The discs must be carefully watched, and when 
they begin to melt and run down over the line 
the temperature should be noted. A mean of 
six trials may be taken as correct. 

Another method is to use a thermometer in a 
very narrow test tube, just 1 mm. (^ in.) wider 
all round than the thermometer bulb, which 
should be of elongated shape. Then fill the tube 
with the gelatme solution and, while hot, 
immerse the thermometer well into the tube, 
and set. Afterwards place the tube in warm 
water, and gradually raise the temperature ; then 
when the gelatine melts, the tube will drop off, 
and the temperature can be noted. 

Gelatine is used for preparing baryta paper, 
for emulsions, both negative and positive, in 
collotype, photogravure, and other photo- 
mechanical processes, and it is the chief m- 
gredient of an excellent mountaut 

Solutions of sulpho cyan ides and barium 
chloride dissolve gelatme in the eold, as do also 
acetic, oxalic, hydrochloric, and sulphuric acids. 
Zinc chloride and chloral hydrate destroy its 
setting power. The setting is increased by the 
alums, magnesium sulphate, and numerous other 
salts. It forms a compound, gelatiiiate of 
silver, which is sensitive to light, with silver 
nitrate. 

Jn process work, gelatine has numerous uses 
— namely, for coating collotype plates, for pre- 
paring photo-lithographic paper, lor the carbon 
tissue m the photogravure process, for the making 
of gelatine reliefs, for use as a substratum on 
glass plates, for tlie making of films for shading 
mediums, for making litho-traiisfer papers and 
films for tracing, for stripping negative films, 
for making colour filters, for glazing prints, etc. 
Particulars of these applications and uses are 
given under the respective subject headings. 

GELATINE, BICHROMATED 

Gelatine treated with an alkaline bichromate 
forms the basis of the carbon process and of all 
photo-mechanical printing methods. Fish-glue 
IS employed in some processes, but that is a sub- 
stance closely allied to gelatine , and other 
colloids are sometimes substituted, as in the 
gum-bichromate process. Gelatine, m its nor- 
mal condition, will absorb cold water readily, 
and dissolve easily in hot water. Gelatine 
treated with an alkaline bichromate retains these 
qualities if kept in the dark ; but if exposed to 
light, it no longer absorbs cold water, or swells 
in consequence, and it also becomes insoluble. 
These properties are utilised in different printing 
methods. In the carbon process, and in some 
photo-me chain cal methods, an image in gelatine 
is produced by exposing a film of bichromated 
gelatine under a negative, and then dissolving 
away those parts on which the light has not 
acted by means of hot water. In others, a 
gelatine relief is produced by means of the 
unequal swelling of a gelatine film that has been 
exposed under a negative when soaked in water. 
Details of the various processes in which these 
qualities are utilised are given under their 
respective headings. 

In process work, many processes depend on 
the properties of bichromated gelatine. Among 
these may be mentioned collotype, photogravure; 
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photo-lithography, and photo-relief. For the 
half-tone process gelatine has not been found 
so satisfactory as fish-glue, the latter having no 
setting property, and being easily developed 
with cold water. An attempt was made of late 
to utilivSe for half-tone a gelatine in which the 
setting property had been destroyed, but it was 
found to be more subject than fish-glue to chang^ 
of temperature, and also liable to become putrid 
very readily. 

GELATINE EMULSIONS (S^a “Emulsion.**) 
GELATINE MOUNTANTS (See “Mountants.'*) 

GELATINE PAPERS 

Printing papers which are coated with gelatine, 
which acts as a vehicle for the silver salts. All 
bromide and gaslight papers, and most makes 
of ordinary P.O.P., are gelatine papers. Some 
makCvS of P.O.P. are coated with collodion. 
Nearly all sclf-loning papers have collodion 
emulvSions, but a few have gelatine. Gelatine 
papers are sticky when wet, and the emulsions 
dissolve m hot water. 

GELATINE PLATES AND FILMS 

Glass plates or celluloid coated with gelatine 
emulsions, as distmguishcd from collodion 
plates. 

GELATINE RELIEFS 

Probably more ingenuity has been displayed 
in devising processes for making gelatine reliefs 
to serve as printing surfaces than in any other 
form of photo-meciiauical work, and yet there 
is not one of these processes that is in regular 
commercial use at the present day. These pro- 
cesses date from the experiments of Fox Talbot 
and Poitcvin. In general the basis of the pro- 
cess is the preparation of a thick film of bichrora- 
ated gelatine on pHte glass, exposing it under a 
negative or positive when dry, and developing 
with warm w^ater so that the unexposed parts 
wash away, leaving those portions standing that 
have been acted upon by light. The relief is 
hardened with alum or other agents, and dned 
(This is the “ Wash - out Gelatine Process,'* 
which see.) In some processes, however, the 
unaltered gelatine is not washed away, but is 
allowed to swell up, and thus form a matrix 
for casting m plaster. {See “ Swelled Gelatine 
Process.”) 

The foregoing were chiefly used for line repro- 
duction processes, but others are intended for 
making half-tone reliefs. Dallastype and Dallas- 
tmt, and Pretsch's photo-galvanography ore 
processes of the kind that are described under 
separate headings; and Woodbury also devised 
a process of this nature for typographic printing. 
The half-tone image is cither formed by printing 
through a screen, or by reticulating the surface 
of the gelatine. In Woodburytype {which see) 
the gelatine relief is utilised, but in an essentially 
different manner from the foregoing ; pigment 
is introduced into the film, and development is 
similar to that of carbon tissue. Stannotype is 
a variation of Woodburytype. Photo-filigrane 
{see “Filigrane”) is another process depending 
on a gelatine relief. {See also “ Aerograph,” 
“ I^mtype,” “ Mosstype,” “ Stannotype,** etc.) 

It 


GELATINEGRAVURE 

Transparent gelatine is placed over a photo- 
graph, and a drawing made by scratching. When 
this is complete the lines are filled with litho- 
graphic transfer ink thinned with turpentine 
and applied with a dabber. Printing is done by 
running the gelatine through a roller press in 
contact with paper. 

GELATINO - BROMIDE PAPERS AND 
PLATES 

Papers or glass plates coated with gelatino- 
bromide emulsions. 

GELATINO-BROMIDE PROCESS (Fr., G6la- 
tino-broMure ; Ger., Bromsilbef gelatin) 

A term used in the early days of dry-plate 
photography to distingmsh the method of manu- 
facture of the emulsion from collodion It is 
now also used to include bromo-iodide plates. 

GELATINO CHLORIDE PAPER 

Paper coated with an emulsion of silver 
chloride in gelatine. 

GENRE WORK 

The word ” genre ” comes through the French 
from the Latin ” genus,” a kind. In painting 
it has been used to signify figure subjects of a 
homely or domestic character, generally engaged 
in their ordinary occupations. The term has 
been adopted to signify the same subjects 
treated photographically. Similar considera- 
tions apply as in dealing with single figures and 
groups. There are the same difficulties of 
securing satisfactory pose and arrangement, and 
a suggestion of natural action. The ” setting *' 
of the figures and the choice and arrangement 
of the accessories also play an important part. 
Careful studio arrangements and the employ- 
ment of good models have frequently led to the 
production of excellent genre pictures, but the 
best and easiest way is to study and treat the 
real subjects and their ordinary surroundings 
both in and out of doors. The works of some 
of the painters of the Dutch school offer very 
fine examples of the effective treatment of genre 
subjects. The thing to aim at is harmony 
and unity. {See also ” Figure Studies.*') 

GEOLOGICAL PHOTOGRAPHY 

Photography as applied to geological inves- 
tigation may be roughly classed under the 
following headings: (i) Photographs showing 
plains, valleys, escarpments, base levels, moun- 
tains, lakes, nvers, glaciers, etc., taken for the 
purpose of illustrating the origin of landscape, 
and the action of atmospheric and other pro- 
cesses of denudation. (2) Photographs of the 
faces of cliffs, quarries, railway cuttings, and 
other exposed surfaces, to show the way in 
which strata have been laid down, and changes 
whicla have taken place produang unconformity^ 
overfoldmg, faults, dip and strike, anticline and 
syncline, crushing, cleavage, and joints, (3) 
Photographs of fossil remains, both in siiu and 
after cleaning, to show the types of animal and 
plant life existing dunng the formation of the 
strata in which their fossil remains are embeddf^d, 
(4) Photo-micrographs of thin sections of rocks, 
showing their structure, composition, and any 
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minute animal and plant remains that may he 
present. 

For most geological photography, a good stand 
camera, having a long extension of bellows, 
swing back, and rising front, will be found most 
serviceable. A good lens is all-important, as 
the value of a geological photograph depends 
u|on its perfect clearness and sha^ness of 
detail. The lens should be provided with a deep 
hood for use in the field, which will prevent 
flare, and flat, foggy-looking negatives, caused 
by reflections and rays of light falling obhquely 
on the front surface of the lens. The tripod 
should be substantial and rigid, so that there 
will be no fear of vibration dunng exposure, 
for it is always best to stop down the lens and 
give a full-time exposure, so that a crisp, sharp 
negative, full of detail and gradation, may be 
obtained. It is often desirable when photo- 
graphing a portion of the face of a cliff, or part 
of the strata laid bare m a quarry or railway 
cutting, to mclude m the photograph some 
familiar object of which the size is well known, 
to act as a kind of rough scale by which one may 
judge the relative thickness of a deposit, or 
the size of a fossil seen in situ. For this pur- 
pose, some workers use their geological hammer, 
but as hammers vary a good deal in size and 
shape, it IS much better to include a twelve- 
inch or two-foot rule. Orthochromatic plates 
should always be used. F. M-D. 

GERMEUIL-BONNAUD (See “ Dustmg-on 
(Powder) Process.”) 

GHOST IMAGES IN LENSES (See “False 
Images, or ‘Ghosts.'”) 

GHOST PHOTOGRAPHY (See “Psychic 
Photography.”) 

GIFFORD'S SCREEN 

A so-called monochromatic light screen, made 
by immersing a shp of cathedral green glass, 
winch IS of bluish green tint, in a solution of ani- 
line green. It is used in photo-mi crographic work, 
and passes a spectral band about E in the green . 

GIGANTOGRAPHY 

A process of making enlarged half-tone nega- 
tives for poster printing. Two cameras are 
required — one a small one, according to the size 
of the original image, and the other large enough 
to take the enlarged negative. The lens of the 
small camera is connected to an aperture m the 
front of the large camera, on the prmaple of the 
usual enlarging camera. An eveidy graded 
transparency, thin but full of detail, is placed in 
the dark -slide of small camera, the shutters 
drawn out, and the slide placed m position. The 
half-tone screen is placed in its holder in front 
of the positive, and the distance of the screen is 
set proportionately to the extension of the 
camera to secure the desired enlargement. A 
owerful light is reflected through the positive 
y illuminating with arc lamps a sheet of white 
paper placed behind it. Tne image is then 
focused, and the ruled screen adjusted until the 
desired dot image is obtained. The advantage 
of the process is that it saves the necessity of a 
very large and expensive ruled screen. 


GILLOTAGE 

The earliest process of line zinc etching, in- 
vented by Charles Gillot, of Paris, and patented 
in France in 1850 ; known as pamkonography, 
or the French or Parisian method of zinc etch- 
ing. The principle of the method is that an 
image in lithographic ink on zinc is strengthened 
for acid resisting by repeatedly rolling up with 
ink and then dusting with resin, the plate being 
heated to melt the resin, so that it runs down 
the sides of the Imes and protects them against 
imdercutting by the acid. 

•• GIPHANTIE 

A book written in 1760 by a French- 
man, Tiphaigne de la Roche, the title being 
an anagram of his own name. It contains a 
forecast of photography. One paragraph says : 
“ You know that the rays of light reflected from 
different bodies form pictures, paint the image 
reflected on all polished surfaces, for example, 
on the retina of the eye, on water, and on glass. 
The spirits have sought to fix these fleeting 
images ; they have made a subtle matter by 
means of which a picture can be formed in the 
twinkling of an eye. They coat a piece of canvas 
with this matter, and place it in front of the 
object to be taken. The first effect of this doth 
IS similar to that of a mirror, but by means of 
its viscous nature the prepared canvas, as is 
not the case with the mirror, retains a facsimile 
of the image. The mirror reflects images faith- 
fully, but retains none ; our canvas reflects 
them no less faithfully, but retains them all. 
This impression of the image is instantaneous. 
The canvas is then removed and deposited in a 
dark place. An hour later the impression is 
dry, and you have a picture the more precious 
in that no art can imitate its truthfulness.” A 
still earlier writer, Fdi 61 on, had a vision of 
photography, but did not so dearly express it ; 
his book bears the title of “ Un Voyage Sup- 
pose,” and was written m 3690. 

GISALDRUCK 

A photo-lithographic process, invented by 
B. Gisevius, of Berlin, for direct prmting on 
aluminium without a negative. The actual draw- 
ing is printed through on to a sensitive film on 
the metal, and the negative image is converted 
into a positive. It resembles the Vandyke pro- 
cess (which see). 

GLACIAL ACETIC ACID (See “ Acetic Add.”) 

GLAISHER, JAMES 

Bom in London, April, 1 809 ; died at Croydon, 
Febmary 7, 1903. Was for twenty- three years 
(1869 to 1874 and 1875 to 3892) president of 
the (now) Royal Photographic Sodety. He 
was largely responsible for ^e photographic re- 
cording instruments in Greenwich Observatory. 

GLASS (Pr., Glace, Verre ; Ger., Glas) 

Ordinary glass is a fused mixture of silicates 
of caldLum or lead with the silicates of sodium 
or potassium. While practically imaffected by 
acids, except hydrofluoric, it is attacked by strong 
alkalis, which dissolve out the silica. Some 
glasses are yellowed by prolonged exposure to 
light ; tViia is frequently the case with old lenses* 
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Crown Glass is made usually from sand, lime, 
and a soditun salt, with sometimes lead oxide. 

Flint Glass contains potassium carbonate, red 
lead, sand, and saltpetre. It is easily fusible, 
and is not so suitable for chemical purposes, 
for which a soda-lime or potash-lime glass is 
preferable. 

Opal Glass is obtained by fusing an oxide of 
tin or zinc with the pot-metal ; a “ flashed ’* 
opal, consisting of a thin opal layer united to 
plain glass, is also manufactured. 

Optical Glass first received specific attention 
from Pierre Louis Guinand, of Les Brenets, in 
Switzerland (bom 1748, died 1824), who obtained 
improved results by stirring the fused mixture 
with a rod of crucible clay. J. Fraunhofer (bom 
1787, died 1826) succeeded in avoiding stnse 
and m procuring glass of a uniform refractive 
index by the simple expedient of using larger 
pots for melting ; he also investigated some of 
the optical effects rCvSulting from variations m 
the ingredients and their proportions. In 1842 
a son of Guinand introduced boracic aad into 
the glass, which, however, did not then meet 
with favour. In 1851 Maes, of Gichy, produced 
a colourless and homogeneous zinc crown glass, 
containing zmc oxide and boraac acid ; this 
was used in Charles Chevalier’s photographic 
objectives. L. Seidel in 1856, and J. Petzval in 
1857, pointed out that new glasses, havmg a 
different relation between their refractive and 
dispersive powers to those then in use, were 
reqmred for the perfection of the photographic 
objective, but it was not till Otto Schott and 
E. Abb^ began their joint work in 1881 that any 
real progress was made. In 1886 the famous 
Jena works were started by Schott, Abb6, and 
R. Zeiss, under a hberal subvention from the 
Prussian Government. Since then the pro- 
duction of optical glass of almost any required 
refractive or dispersive power has been rendered 
possible by the employment of new chemical 
ingredients 

People often talk loosely of the Jena optical 
glass, as if there were only one variety, although, 
as a matter of fact, several hundreds of different 
vaneties of optical glass are known, these 
including all the ordinary flints and crowns, 
besides the special glasses that have made the 
manufacture of the modem anastigmats possi- 
ble ; it IS these special glasses that are generally 
meant by the term “Jena gluvss “ With the 
older makes of optical glass, increased refractive 
power was always accompanied by a high degree 
of dispersion, but in the new Jena glasses a 
very high refractive power is obtained with a 
comparatively low dispersion. 

Cements for Glass . — A cement for glass needs 
to be as colourless as possible, the best from 
this point of view being Canada balsam, which 
should be dried in an oven, allowed to cool, the 
glass gently heated, the remelted balsam thinly 
applied, and the surfaces brought together. This 
is the universal cement for lenses. Other ex- 
cellent cements (but not suitable for lenses) are 
water-glass, which, however, tends to roughen 
the glass, and an emulsion of gelatine in suf- 
ficient acetic acid to cover it, the process of 
digestion being assisted by standing the bottle 
in warm water, or on a hot-water or gas-heated 
radiator. 


Jn process work, glass is an important material. 
To secure good contact between the negative 
and metal plate in direct prmting, the glass 
must be flat, and plate glass is preferable, though 
for the general run of work a good selected 
sheet glass is used. Plate glass of about J- in. 
thickness is used for assembhng a number of 
stripped films on to one plate. For process 
printing-frames, thick plate glass is used up to 
in. thickness in the largest frames, and this 
glass must be well annealed in order to with- 
stand the strain of the pressure and the heat 
of the arc lamps used for prmting. The glass 
must also be free from surface scratches and other 
imperfections which would show in the print. 

GLASS* CLEANING 

Glass for photographic purposes must be 
scrupulously clean. Glass upon which prints 
are squeegeed for glazing is best cleaned by 
soaking m very dilute mtric acid and scrubbing 
with soap and water ; after drying, it is dusted 
over with French chalk and pohshed. When 
glasses are to be used for coating and sensitising, 
as m the wet collodion process, rouge or whiten- 
ing or fine tripoh powder nuxed with methy- 
lated spirit to the consistency of thick cream 
is recommended ; the paste is rubbed over the 
glass, rmsed off with water, and a final polish 
IS given with chamois-leathcr 

A good mixture for thoroughly cleaning glass 
for ordinary purposes is — 

Soft or rain-water . , i part 

Powdered pumice stone . i ,, 

Chalk or whitenmg . . li ,, 

Liquor ammoniae . . . ^ 

Apply with a piece of flannel, and polish with a 
soft rag, chamois-leather, or soft paper crumpled 
up. 

To clean films off old negatives, soak in hot 
soda-water for a few minutes, and scrub with a 
brush ; or, if they are not varnished, soak them 
for an hour or two in water made shghtly acid 
vith nitric acid ; the films can then be rubbed 
off with a strip of wood, or placed in hot soda 
water and scrubbed. When the negatives have 
been varnished, it is necessary to use a strong and 
hot solution of common washing soda or caustic 
potash, and leave the negatives in this until cold, 
when the films will leave the glass. Do not let 
the caustic potash solution touch the fingers. 

In process work, in which collodion and collo- 
dion emulsion are used so largely, it is necessary 
to take great pams in cleaning glass. New glass 
IS best soaked in a 5 per cent, solution of hydro- 
chlonc acid contained in grooved lead - lined 
troughs ; and it is then rmsed with plenty of 
water and polished with methylated spirit 20 o»., 
tnpoli 10 oz., iodme 2 drams. Prepared challi 
oc whiting may be used instead of tripoli, and 
equal parts of methylated alcohol and amm onia 
instead of iodme. 

For removing collodion films from old nega- 
tives, nitric acid is generally used in the pro- 
portion of I oz. acid to 6 oz. water. A good 
film-removing pickle, free from fumes, consists 
of — 

Sulphuric add . . 4 oz. 200 ccs. 

Potassium bichromate . 4 „ 220 g. 

Water . . . . 20 „ 1,000 ccs. 
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After treatment, swill and put in the draining- 
rack. Next, with a linen rag charged with 
whiting of the consivStency of thick cream, rub 
well both sid.es of the partially dry negative 
glasses ; then put into a clean bath composed 
of nitric acid 4 oz., water 40 oz. Finally, swill 
under a tap and then albumenise. 

GLASS, ETCHING ON {See “ Hyalography.'*) 

GLASS, GREEN {See “ Green Glass.”) 

GLASS, PHOTOGRAPHS ON 

In 1848 Niepce dc St. Victor produced photo 
graphs upon glass m the form of negatives, but 
glass as a support for photographs was suggested 
by Sir John llerschel m 1830. About i8«;o 
Archer produced positives on glass by the collo- 
dion process. 

Photographic negatives are now almost 
entirely upon glass or celluloid Photographic 
positives on glass are produced in many ways, as 
described under the headings ” Lantern Slides,” 
” Window Transparencies,” etc. 

GLASS POSITIVES 

Photographs on glass, such as lantern slides 
The early glass positives were produced by the 
collodion process, and the deposit forming the 
image was white and the shadows dear glass, 
there being a backing of black velvet, cloth, or 
paint 

GLASS, RUBY ( 5 ^^ ” Ruby Glass.”) 

GLASS, SILVERED 

Photographers and process workers are well 
advised not to prepare their own mirrors and 
prisms, but the question of silvenng is im- 
portant. The silvered surface must be thick 
and durable to withstand the frequent polishing 
for removal of tarnish Mirrors should be 
thoroughly warmed before polishing, and the 
polishmg pad and rouge must be quite dry and 
warm. The very finest optical rouge should be 
used, and the pad should be rubbed on a clean 
glass plate before applying it to the mirror. 
The pad should be kept in a wide-mouthed glass 
jar with glass stopper when out of use, so that 
no gritty dust can reach it. The silvering on 
the hypoteneuse of prisms should be backed with 
an electro-deposit of copper and then varnished. 

GLASS, SOLUBLE ( 5 ^’c” Potassium Silicate.”) 

GLASS, YELLOW {See ‘‘Yellow Glass.”) 

GLASSWARE, PHOTOGRAPHING 

Photographically, glassware is similar to silver 
ware, and the instructions for lighting, etc., given 
under the latter heading apply almost as well 
to glass vessels. Glass may sometimes be 
improved by frosting or dewing, as described for 
silver ware, but in most cases it is advisable to 
fill the glass vessels with a non-actinic solution, 
in order to prevent the details and high lights 
on the far side conflicting with those nearest the 
camera. A non-actmic solution may consist of 
a very dilute solution of potassium pennan- 
ganate, but it must be only slightly tinged, 
otherwise it will appear as ink. Another plan 


is to dust the glasses lightly with powdered talc, 
using this for partly filling up engraving in order 
to make it show more distinctly upon the nega- 
tive. The background should be of a dark tint. 

In process work, numerous expedients are 
resorted to for photographing glassware for 
catalogue illustrations. A piece of ice put 
inside the vessel will cause moisture to condense 
on the outside, and so stop reflections. Dabbing 
the glass over with putty is also effective on 
smooth surfaces, but does not avail with cut- 
glass. Coating the glass with a varnish and 
blackleading with a brush has also been resorted 
to. Spraying the glass with the aerograph also 
servos the purpose. 

GLAUBER'S SALT 

Another name for sodium sulphate {which see). 
First produced by Johann Rudolph Glauber, a 
German chemist, about 1661 ; hence the name. 

GLAZING PRINTS ” Glossy Surfaces on 

Prints ”) 

GLOBE LENS 

One of the earliest non-distorting, wide-angle 
lenses, introduced by Harrison, of New York, 
in 1862, and highly esteemed until superseded 
by the wide-angle rectilinear. Its chief defects 
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were slowness (full aperture 7/36) and liability 
to flare. It was symmetrical in construction, 
the outer surfaces of the two components being 
so placed as to form part of a sphere, as shown. 

GLOBE POLISH REDUCER {See ” Baskett’s 
Reducer.”) 

GLOSSY PAPERS 

These are almost always prepared with gela- 
tine. Their gloss may be enhanced in finishing 
by the procedure given under the heading 
” Glossy Surfaces on Prints.” A glossy surface 
possesses the advantage of imparting great depth 
and transparency to the shadows, and of render- 
ing all detail crisply throughout the scale of 
tones. It also gives greater vivStial contrast in 
the print. For this reason, prints with glossy 
surfaces are very desirable for reproduction pur- 
poses, and for many kinds of commercial photo- 
graphy, engineering .subjects, architectural de- 
tails, etc. There arc several papers on the market, 
both for daylight and for artificial light printing, 
with semi-glossy surfaces. 

GLOSSY SURFACES ON PRINTS 

For finishing prints with a glossy surface, a 
paper prepared with a naturally glossy surface 
should be employed. The most simple and 
satisfactory method of working is as follows : 
The prints, after fixing and washing, should be 
immervSed in a formaline bath (formaline J oz., 
water 5 oz.) for two or three minutes, washed 
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for a quarter of an hour, and then dried. A 
glass, celluloid, or ferrotype plate is washed and 
polished with a soft fabric, first rubbing on with 
a flannel a solution of 20 grs. of beeswax in i oz. 
of turpentine. The print is soaked in water 
until thoroughly limp, and then a liberal quantity 
of water is thrown on the polished plate, and 
the print placed face downwards on the plate, 
care being taken that there is plenty of water 
between the two surfaces. The print is next 
firmly squeegeed into contact, interposing a 
sheet of rubber cloth between the prmt and the 
roller squeegee. When quite dry, the prmt will 
leave the plate very easily, and its surface will 
possess a high gloss. This surface is hard and 
durable, due to the employment of the forma- 
line bath, but it is well to back the print with 
a waterproof sheet so as to prevent the mount- 
ant from affecting the glaze. 

GLUCOSE (Fr., Glucose: Ger., Glycose) 

Molecular weight, 180. A thick, 
syrupy, yellowish liquid, obtained by the action 
ot dilute sulphuric acid on starch. It solidifies 
after keeping It was suggested as an addition 
to wet plate developers. {See also “ Dextrose.”) 

GLUE. FISH (See “Fish-glue.”) 

GLYCERINE (Fr., Glycerine; Ger., Glyzerin) 
A colourless, odourless, thick liqiud of charac- 
teristic sweet taste, miscible m all proportions 
with water and alcohol, and slightly soluble m 
ether. Glycerine as purchased from a chemist 
or at an oilshop is good enough for photographic 
purposes. It has many uses in photography, 
for example, in developing platinotypcs, as a 
constituent of developers, as an addition to 
gelatmo-chlonde and collodio-chlonde emulsions, 
in mountants, and to prevent films curling. 

In collotype work, glycerine is used for the 
“ etching ” or damping of the plate previous to 
inking. A suitable solution consists of 3 parts 
glycerine to 2 parts water. 

GLYCEROL {See “Glycerine.”) 

GLYCINE, OR GLYCIN (Fr., Glycine; Ger., 

Glycin) 

A developer, known also as paraoxyphenylgly- 
cin, having the formula Cj H4 OH NHCH, COOH. 
It appears in the form of glistening grey powder, 
which, when carelessly kept, turns to a brownish 
black and loses its developing powers. The 
powder is insoluble in plain water, but soluble 
in a solution of sodium sulphite, or on the 
addition of an alkali. It is a slow-working 
developer, having a factor of 7, and works after 
the manner of ferrous oxalate ; it has the advan- 
tage of giving good clear negatives with little or 
no fog, and good density. It is widely used for 
stand and tank development and for the repro- 
duction of black-and-white subjects ; it may be 
used in a one-solution or two-solution form. 

One-Solution Developer 

Hot water . . 30 oz. 1,000 ccs. 

Sodium sulphite . ij „ 45 g* 

Potassium carbonate 2j „ 90 „ 

Glycin . . . i „ 18 „ 

The above is ready for use. 


Another one-solution formula gives a stock 
solution in the form of a cream, and is known 
as — 


HuhV s Stock Glycine Solution 


Sodium sulphite 

. 2\ oz. 

688 g. 

dissolved in — 



Hot water 

• 4 » 

1,000 CCS. 

then add — 



Glydne 

• I M 

275 g. 

Heat to boiling point. 

and add — 


Potassium carbonate 

. 5 oz. 

E 375 g. 


Add the potassium carbonate gradually in small 
quantities on account of the carbonic-aad gas. 
When cold, this forms a thin paste ; when 
required for use, shake and dilute i part with 
12 parts of water, using more water for soft 
development and less water for hard develop- 
ment. For stand development, mix with 5c 
to 55 parts of water. 

Two-solutton Developer 

A. Glycine . .380 grs. 44 g. 

Potass, carbonate . 144 „ i6‘S ,, 

Sodium sulphite . 5 oz. 275 ,, 

Water . . . 20 „ 1,000 ccs, 

B. Potass, carbonate . 2\ „ 137 g. 

Water . . , 20 „ 1,000 ccs. 

For use, mix equal parts of A, B, and water. 
Potassium bromide is added in cases of over- 
exposure. 

Messrs. Newton and Bull have recommended 
glyane as a developer for all isochromatic plates, 
as follows : — 

Glycme . . .192 grs. 18 g. 

Potass, carbonate . . 2 oz. 88 ,, 

Sod. sulphite (anhydrous) 240 grs. 22 ,, 

Potassium bromide . 12 „ i ,, 

Water to . . , 25 „ 1,000 ccs. 

Development is controlled by time, using a 
factor of 6. 

In process worky glycine is an excellent developer 
for collodion emulsion and for process dry plates, 
but it is expensive compared with hydroqumone, 
which is more generally used. 

GLYCOCINE {Vt.yGlycocine; Ger., Glykokoll) 
The decomposition product of the action of 
sulphuric acid on gelatine. It was used as a 
preservative for collodion dry plates. {See also 
“ Amido-acetic Acid.”) 

GLYCOCOLL {See “Amido-acetic Add.”) 

GLYPHOGRAPHY 

An electro typing process invented by E. Palmer, 
of London, about 1844. A copper plate is coated 
with a white composition consisting of white wax 
and zinc white, and the coating is scratched 
through with needles so that the hues are formed 
in deep furrows. The plate is brushed with 
blacklead, and forms a mould for electro typing. 
(See also “ Wax Engraving.”) 

GODDARD, JOHN FREDERIC 

Inventor of the polariscope ; improved the 
daguerreotype process by discovering (in 1840) 
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the accelerating properties of bromine, by which, 
with iodine, he obtained a bromo-iodide of silver 
on the surface of the silvered plate, thereby 
reducing the necessary exposure to about one- 
sixtieth — from twenty minutes to twenty seconds. 
This invention, in conjunction with Fizeau’s 
gold chloride and “ hypo ’* invigorator, made the 
daguerreotype a commercial success, as it then 
became possible to give reasonably short ex- 
posures, whereas previously long exposures were 
needed, and the sitter’s face had to be whitened 
with powder, and placed in full sunlight. 

GOETZ'S REDUCER 

A reducer for negatives introduced in 1894 
by H. Goetz. A strong solution is made by 
mixing i oz. of copper sulphate with 5 
distilled water: — 

No. I — 

Common salt , . oz. 28 g. 

Copper sulphate solution . „ 55 »» 

Distilled water . , 10 „ 1,000 ccs. 

No. 2 — 

Sodium hyposulphite . 96 grs. 22 g. 

Distilled water . . 10 oz. 1,000 ccs. 

The carefully washed plate is placed for from 
twenty to thirty seconds in solution No. i, then 
rinsed and transferred to No. 2, in which the 
reduction take.s place, and the process should 
be well controlled, the action being a rather 
quick one. The longer the plate has been left 
m No. I the more rapid will be the reduction in 
No. 2. For slight over-exposure increase the 
salt and decrease the copper sulphate in No. i ; 
the contrary holds good in a case of under- 
exposure. Finally, the negative should be 
thoroughly washed. 

GOLD (Fr., Or ; Ger., Gold) 

Au. Molecular weight, 197. It occurs native 
in grains or nuggets A heavy yellow or orange- 
yellow metal, which, as a metal, is not used m 
photography. Its salts are used for toning 
prints. Mo.st of its salts are sensitive to hght, 
particularly the chloride, in the presence of 
organic matter, and therefore all gold solutions 
should be kept in the dark. 

GOLD CHLORIDE {Tt., Chlorure d'or; Ger., 
Goldchlorid) 

Synonyms, tnchloride or perchloride of gold, 
auric chloride. AuClg HCl 4H,0. Molecular 
weight, 412. Solubilities : very soluble in water, 
alcohol, and ether. It occurs as needle-like 
yellow crystals obtained by dissolving metallic 
gold in aqua regia and evaporatmg the solution. 
The crystals are '‘^ery hygroscopic, and should 
be kept in a stock solution. There is a brown 
form of gold chloride, AuClj HCl xH, 0 , which 
contains less water than the yellow salt and is 
less hygroscopic. This should contain from 50 
to 51 per cent, of metallic gold. Both salts are 
used m toning. Gold chloride has a great 
tendency to form double salts with the alkaline 
chlorides, which are more stable. {See “ C^ld 
and Potassium Chloride ” and “ Gold and Sodium 
Chlonde.”) 

GOLD AND “ HYPO " BATH (See “ Gold 
Hyposulphite.”) 


GOLD HYPOSULPHITE (Fr., Hyposulfite (Tor 
ei de sodxumy Sel de GSlts et Fordos ; 
Get.fUfUersckwefligsdure Goldoxydulnatron, 
Goldsalz) 

Synonyms, sel d'or, hyposulphite of gold and 
soda. AuStO,NaaS20, 2 H, 0 . Molecular weight, 
522. Solubilities, very soluble in water, almost 
msoluble in alcohol and ether. It occurs m white 
needles, and is obtained by adding a strong 
alcoholic solution of gold chloride to au excess 
of sodium hyposulphute. It was usually pre- 
pared in solution by adding a 2 per cent, solution 
of gold chloride to a 6 per cent, solution of 
” hypo.” It was used for toning or ” gildmg ” 
the old daguerreotype image, and is sometimes 
recommended for prmtmg-out papers. 


GOLD AND IRIDIUM BATH 

The addition of iridium and potassium chlorides 
to a gold bath has been recommended for toning 
prmts, but as it presents no practical advantages, 
and merely mcreases the cost, it has found no 
general use. The following is used for toning 
ceramic substitution pictures, and gives a warm, 
black tone : — 


Iridium chloride 
Gold chloride 
Lactic aad 
Distilled water to 


* 34 grs. 

. 20 ,, 

. 22 mins. 
. 20 oz. 


3'5 g. 

2 „ 

2 CCS. 
1,000 „ 


GOLD AND PLATINUM BATH 

The addition of chloroplatiuite of potassium 
to the gold sulphocyanide bath was stated to 
give rich black platinum tones, whereas, as a 
matter of fact, all that takes place is the more 
rapid deposition of the gold. A bath similar in 
composition to that given under the heading 
“ Gold and Iridium Bath,” the iridium being 
replaced by potassium chloroplatinite, is also 
used in producing ceramic photographs. Plati- 
num baths are sometimes used after a gold 
toning bath for P.O.P. papers. 

GOLD AND POTASSIUM CHLORIDE (Fr., 
Chlorure d'or et de potassium ; Ger., 
Kaliumgoldchlorid) 

KG AuG, 2 H ,0 or KAuG, 2H2O. Mole- 
cular weight, 414. Solubilities, very soluble m 
water, alcohol, and ether. Yellowish needles 
obtained by mixmg four parts of gold chloride 
in concentrated solution with i-i2 parts ol 
potassium chlonde, evaporating, and crystallising 
It is used for toning. 


GOLD RESIDUES (See “Residues.”) 

GOLD AND SODIUM CHLORIDE (Fr., 
Chlorure d'or et de sodium ; Ger., Natrium 
goldchlorid) 

NaCl AuGg 2H*0, or NaAuG4 2H2O. Mole- 
cular weight, 398. Solubilities, very soluble m 
water, alcohol, and ether. Yellowish orange 
crystals, obtained in the same way as the potas- 
sium salt (see “Gold and Potassium Chlonde”), 
using 4 parts of gold chloride and i part 
of sodium chloride. Both these salts may be 
adulterated with free potassium or sodium 
chloride, which may be detected by dissolving 
them in absoluta alcohol, when any alkaline 
chlonde will be tmdissolv^. 
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COLD TONING (Fr., Virage A Vor : Ger., 

T Often (Schonen) mit Golds alz) 

The purpose of the gold toning bath is to 
convert the somewhat unpleasant yellowish red 
colour of the fixed silver image into a more 
pleasing brown, purple or bluish purple. This 
has been erroneously described as gilding,'' 
whereas the action is purely chemical, the gold 
taking the place of the silver of the image, 
and the silver being converted into chloride in 
place of the gold. If instead of a plain solu- 
tion of gold chlonde the auric chloride AuClf 
were used, the reaction could be expressed as 
follows : — 

AuClj + 3 Ag = 3 AgO -f Au 

From this it will be seen that one atom of 
gold replaces three atoms of silver, and the fine 
details m the high lights would disappear and 
the image lose considerably in vigour. If, on 
the other hand, the gold is reduced to the 
aurous chlonde AuCl, the reaction would be 
represented by — 

AuG -f- Ag « AgO -f- Au 

and one atom of gold would replace one atom 
of silver. It has been stated that an intermediate 
aurous chloride, AuG,, is formed, but it is such 
an unstable salt that its existence is doubtful. 
To convert any tonmg bath mto the proper 
toning condition — that is, when the gold is 
reduced to the aurous state — it is “ ripened " 
either by allowing it to stand or by the use of 
hot water to dissolve the salts, which should 
make the bath either neutral or distinctly 
alkaline. In the case of the .sulphocyanide bath, 
a double salt of sulphocyanide of ammonium 
or potassium and gold is formed; this may 
also be in the auric or aurous state, and a 
similar chemical action takes place. Of recent 
years a more reasonable method of usmg the 
gold bath has been generally adopted, this 
allowmg a definite quantity of gold to a definite 
area of prmt, instead of using one bath for a 
number of prints in succession and then adding 
fresh gold. It is important to wash prints well 
before toning, so as to free them from the excess 
of vsilver nitrate, which would decompose the 
gold chloride and prevent its deposition on the 
print. When a toning bath has been used, all 
the gold is not exhausted ; but some which has 
passed into a stable aurate will not deposit. 
Obviously this may be collected for the sake of 
the residues, or the old bath may be used 
instead of water to make a new bath, the former 
plan being preferable. {See also “ Residues.") 


GOLD TRICHLORIDE OR PERCHLORIDE 

{See “Gold Chloride.") 


GOLD AND URANIUM BATH 

A mixture which has been frequently sug- 
gested for obtaining warm black tones on matt 
surface prmt-out gelatme or collodion papers ; — 


Gold chloride 
Uranium nitrate 
Sodium chloride 
Sodium acetate 
Distilled water to 


2i grs. -25 g. 
2* „ *25 „ 

10 „ I „ 

10 „ I „ 

20 OZ. 1,000 CCS. 


Dissolve the gold and uranium in a little water, 


neutralise with sodium bicarbonate, and add to 
a hot solution of the other salts. The bath is 
ready for use when colourless and cold. 

GOUPIL PROCESS 

A method of making facsimiles of water- 
colour drawings. A photogravure plate is care- 
fully inked by hand with small dabbers or tam- 
pons, and in the more delicate parts with 
brushes, using differently coloured inks accord- 
ing to the character of the portions of the plate 
to be inked. When the inking is complete the 
coloured print is obtained at one impression. 
The plate is then cleaned and inked again for 
the next picture. This method of prmtmg is 
very slow and costly, as skilled artists have to 
be employed for colouring the plates. The 
results, however, are very fine, and in some 
cases hardly distinguishable from the original 
water-colour drawing. The process is still 
practised. 

GOUPIL GRAVURE 

A photogravure process suggested to Goupil 
and Co., of Paris, by W. B. Woodbury, about 
1870, and largely worked afterwards by that 
firm. A gelatine relief was made in the same 
manner as for the Woodburytype proce.ss, 
except that a fine gritty powder was added to 
the gelatine to give the necessary grain. From 
this relief a moiild was taken and an electrotype 
shell deposited on it. 

GRADATION 

That variation of tones in a print by which 
are suggested differences in colour and in light 
and shade. A print has a long scale of gradation 
when there are many intermediate tones between 
deepest shadow and highest light. (See “ Key.") 

GRAIN IN COPYING 

Copies of photographs frequently have a 
“ grainy " effect, due to the dry plate reproducing 
the grain of the paper on which the original 
photograph was printed. To reduce the effect as 
much as possible, the original should be placed 
for copying m a good diffused front light ; it is 
the character of the fighting that is generally 
to blame when the gram is reproduced promi- 
nently, as the stronger the fight from one point, 
usually one side, the more pronoimced is the 
gram. A method of obviating grain is to smear 
the face of the original with glycerine and 
squeegee it face downwards on plain glass, the 
copy being then made through the glass. 

In process work, the suppression of grain is 
more easily attained, now that the use of the 
electric arc has become common, than it was 
when daylight copying was in vogue. By the 
use of two arc lamps, one on each side of the 
copy, the illununation can generally be adjusted 
to overcome the effect of the grain. Also the 
originals may be photographed under plate glass. 

GRAIN IN NEGATIVES 

In the early days of rapid plates a grain was 
perceptible in the negative, it being coarser as 
the speed of the plate increased ; but the defect 
has now almost vanished, although it may still 
be produced under certain conditions. “ Grainy " 
negatives are more frequent in hot weather than 
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in cold ; in the summer, and particularly when 
development is forced and the plate happens to 
be under-exposed, excessive coarseness of grain 
may often be seen. The temperature of the 
atmosphere during the drying of the negative 
affects the grain, and the more quickly a nega- 
tive is dried the coarser will be the gram ; there- 
fore, when a negative is to be used for printing 
upon glossy paper, or lantern slides are to be 
made from it, the cooler the atmosphere employed 
for drying the better. One theory (there are 
several) is that when negatives dry slowly on a 
hot day, the gelatine becomes partly decom- 
posed, iUiowmg the particles of the silver bromide 
to come together ; these particles have an 
afiSnity for each other, and arc enabled to come 
together when the gelatine which keeps them 
apart has been to some extent destroyed. Thus 
the particles form coarse particles, and impart 
to the negative a “ gramy " or woolly appearance. 
Bxcess of alkali also increases gram , therefore, 
in order to produce a negative as gramless as 
possible, let the exposure be full, use a normal 
developer at no higher temperature than 
65® F. (18° C.), and dry as qmcldy as possible 
m a cool, clean current of air. 

In process work, it is a disadvantage to use a 
plate that gives too granular an image. Hence, 
process dry plates are relatively slow in order 
to secure a fine-gramed emulsion. In collodion 
emulsion work also, the gram must be kept fine. 

GRAINED NEGATIVE 

A term often employed to denote a half-tone 
process negative, or a negative made through a 
ruled screen for breaking up the image into a 
fine grain. 

GRAINS PER OUNCE 

See under the heading “ Solutions, Making 
up,” where the number of grams per ounce of 
solutions of the usual “ percentages ” will be 
found. 

GRAM, OR GRAMME 

A metric weight, equivalent to 15-432 grains 
avoirdupois, apothecaries’, or troy , written g. 
or gm. in formulae. {See also “ Weights and 
Measures.”) 

GRANULATION, OR GRANULARITY (Fr., 

Granulation ; Gr. Granulieren) 

A term usually applied to an image of which 
the grain is coarse and distinctly visible to the 
naked eye. It may be due to the emulsion or 
to the action of the developer. It is also occa- 
sionally used for images broken up mto a 
grain photo-mechanically. 

GRANULOTYPE 

A term applied to a half-tone etching on 
grained zinc, the image being formed by means 
of the bitumen process, prmted under a tone 
negative. 

GRAPHOSCOPE 

An instrument containing a double convex 
lens large enough to permit both eyes at the 
same time to look through it at a single photo- 
graph, in this way obtaining, it is said, an 
illusion of rehef, but not that sohdity observable 


in a stereoscope. The suggestion of relief may 
be due to the non-achromatic lens causing over- 
lapping of the different rays. 

GRAPHOTYPE 

A process suggested by A. II. Wall, in which 
a block of compressed clialk was drawn on with 
a specially prepared ink, which hardened the 
chalk wherever the lines were made, wlulst the 
clear parts could be brushed away imtil a high 
relief prmting block was obtained. The chalk 
no doubt contained size, and the ink some hard- 
ening substance, such as chronic alum, tannin, or 
formahne. In another process of this kind the 
block of chalk is treated with water-glass, to 
harden it after brushing it mto rehef. 

GRATING, DIFFRACTION {See “ Diffrac- 
tion Grating.”) 

GRATING, PRISM 

A diffraction grating on the hypotenuse of 
a prism of 60°, used for direct-vision diffraction 
spectroscopes. An ingenious method of makin|f 
these gratings was devised by Thomas Thorp, 
of Manchester. He flows a plane metallic 
diffraction grating with celluloid, which when 
dry is stripped oft' as a film and cemented to the 
prism ; it gives an image hardly inferior to that 
produced by the original grating. 

GRATING, SCREEN 

A term sometimes applied to the ruled screen 
used for half-tone process work. 

GREEN FOG {See “Fog, Colour, etc.”) 

GREEN GLASS 

Printing through green glass increases the 
contrasts on P.O.Il The use of coloured glasses 
was suggCvSted by Lemann m 1861, since when 
it has been repeatedly adopted for obtaining 
rich prints from thin and flat negatives. About 
1890 the use of greenish yellow glass was advo- 
cated for obtammg, in conjunction with matt 
papers and the uranium toning bath, not only 
vigorous prints, but also black tones resembling 
platmotype. Glossy P.O.P. also prints very 
much brighter and better under green glass, 
and the method is of great advantage when 
valuable negatives of a flat, thin, or ghostly 
character are used and intensification is not 
allowable. A green glass cuts out the violet and 
deep blue rays of hght, allowing the bright blue, 
green, and yellow rays to travel through the 
negative and act upon the sensitive paper, with 
the result that the organic salts of silver are 
acted upon more than the chloride. The organic 
salts have a shorter scale of gradation than the 
chloride has, hence the prmts have stronger 
contrasts and the shadows are richer than wo^d 
otherwise be the case. The most suitable shade 
of glass for the purpose is that known as “ signal 
green ” or “ single flashed chromium green.” 
With the green glass, which is placed over the 
negative, printing is considerably prolonged. 
The method answers only with print-out silver 
papers. Green glass has also been advocated in 
place of ordinary glass for dry plate making ; 
it has several advantages, one being that it 
prevents halation. 
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dREEN TONES 

Green tones are generally difficult to obtain 
and not of great permanency except by the 
carbon process. Carbon tissue in many shades 
of green may be purchased, and greens by the 
process are easy to obtain, of even quality and 
quite permanent. 

P.O.P . — The green tones obtainable on P.O.P. 
are uncertain as to exact tone, and they are not 
permanent. The best method is to tone as 
black as possible in the usual way, and then to 
stain the print with an anihne dye. Another 
method is to print very faintly, and then, without 
washing, immerse the print in a lo per cent, 
solution of potassium bromide for three minutes. 
The faint image is then developed with a metol- 
hydroqumone developer as used for bromide 
paper, then washed and fixed in the usual way, 
without toning. 

Bromide Paper . — The following is a typical 
method, which not only gives a good green, but 
intensifies considerably at the same time. Make 
lo per cent, solutions (48 grs. in i oz. of water) 
of (i) uranium nitrate, (2) ammonio-citrate of 
iron, (3) potassium ierricyamde, (4) nitric acid. 
For use mix together No. i 12 drops. No. 2 
12 drops. No. 3 24 drops. No. 4 24 drops, and 
add water to make i oz. Immerse print until 
of the desired colour, wash, and dry. A much 
brighter green may be obtained by mixing 
together ^ oz. of No 2, { oz. of No. 3, and 5 oz. 
of a 10 per cent, solution of acetic acid. Tone, 
rmse, and transfer to a 10 per cent, solution of 
chromic aad ; rinse, and immerse in a 5 per 
cent, solution of alum ; then wash and dry. 

GREENHOUSE AS STUDIO {See “Studio 
Design and Construction.") 

GREENLAW'S PROCESS 

A modification of the calotype process for 
obtaining paper negatives. Thin paper was im- 
mersed for about an hour in a solution of potas- 
sium iodide and potassium bromide, containing 
sufficient iodine to give it a dark claret colour. 
It was then dried, sensitised as required m an 
acidified silver nitrate bath, rmsed, and again 
dried. After exposure in the camera, the paper 
was developed with gallo-nitrate of silver, rinsed 
well, fixed with “ hypo,*' and washed. 

GROUND GLASS 

Besides its use for the focusing screen {which 
see), it is also employed to diffuse the light in 
dark-room lamps, in enlarging apparatus, and 
in printing. Sometimes it is employed in glazing 
the studio, when direct sunshine has to be 
excluded or an objectionable view blocked out. 
A piece of ground glass may be placed behind 
the negative in the retouching desk, to give a 
softer and more uniform light. Ground glass is 
also used to give a matt surface to P.O.P. prints. 

GROUND GLASS. COPYING THROUGH 

In making half-tone process blocks from a 
half-tone print, very finely ground glass may be 
used to prevent the crossing of the two dot 
images from forming an objectionable pattern. 
The plain side of the glass is placed in contact with 
the print, and the ground side is rubbed with a 
trace of glycerine. 


GROUND GLASS PLATES (Pr., Plaques & 
verre d&poU ; Ger., Mattglasplatten) 

Plates having the emulsion coated on finely- 
ground glass instead of plain glass, or on a 
specially prepared matt substratum. The latter 
idea was originated by F. J. Wall. Softer prints 
are obtained from the resulting negatives, while 
the matt surface offers great facilities for work- 
ing on with pencil. Such plates are especially 
suitable for stereoscopic and other transparencies 
Plates coated with a matt emulsion beneatli the 
sensitive emulsion are obtainable commercially 
under the name of “ Matt-ground," or “ M.G." 

In process work, thick plate glass ground on 
one side with emery powder is used as the sup- 
port for the collotype printing film. 

GROUP ARRANGEMENT 

There is some truth underlying the saying 
that “ two are a group, three a crowd." The 
difficulty of securing a perfect rendering of a 
single figure is enormously added to by every 
further addition. In fact, when many figures 
are to be included at the same bme it is hardly 
ossible to secure anything more than a num- 
er of mere portraits. When the group is a 
small one it is often possible to secure a natural 
arrangement in which each member has some 
common point of interest or occupation. In 
such a case, however elaborately the sitters may 
be “ arranged," the result should appear natur^ 
and fortuitous, as though it had merely been 
taken at a happy moment. The figures must 
not be placed with any appearance of balance 
or symmetry having been deliberately aimed at, 
but at the same time they must not seem in- 
dependent and isolated. 

In the case of larger numbers, such a homo- 
geneous composition is practically out of the 
question. The worst arrangement that can be 
made is, unfortunately, the most common one. 
This IS placmg the figures in one or more straight 
lines right across the picture. A narrow band 
of small figures with a wide expanse above and 
below IS never satisfactory. It is better, when- 
ever possible, to take advantage of a sloping 
bank or a fiight of steps, so as to increase the 
height of the group on the plate. Such a group 
must not appear ill-balanced or lop-sided. 
Another common fault to be avoided is the use 
of a short-focus lens, which exaggerates the 
difference in apparent size between the nearer 
and more distant figures. A long-focus lens 
and a more distant standpoint give a more 
natural effect. 

A football or cricket team, a wedding group, 
a family party, and so on, admit only of a more 
or less formal treatment, the desideratum being 
a collection of good portraits. This does not 
apply to rendenngs of groups for what may be 
called pictorial purposes, such as fishermen on 
the beach or women in a market place. In 
such cases any attempt at dehberate arrange- 
ment IS often impossible, and oftener madvis- 
able. The only satisfactory method is to watch 
carefully the ever-varying arrangement of the 
figures composing the group and to seize the 
most promising opportimities that offer. Appro- 
priate and characteristic poses should be watted 
for, with careful regard all the time to the relative 
positions of the members of the group. The 
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6gures will from time to time naturally fall into 
satisfactory arrangements, and these moments 
must be waited for and taken instant advantage 
of. As has been said, the difficult of obtaining 
a perfect arrangement increases with the number 
of figures included, but it is seldom possible to 
make this arrangement deliberately without 
introducing a suggestion of unnatural posing 
and stiffness. In a satisfactory group arrange- 
ment it must be remembered that all the figures 
must not claim equal attention ; some should 
be prominent and others duly subordmate. 

GRUN LENS 

A fluid lens {which see), said to be filled with 
cedar oil ; it works at a large aperture and 
has been used for theatrical photography. 

GUAIACOL {¥t., Gaiacol : Ger., Guajakol) 

Synonym, methylcatechol. A faintly yellowish, 
limpid liquid obtained from beechwood creosote 
by fractional distillation. It was supposed to 
be a developer, but more careful purification 
proved that it was an impurity that acted, and 
not the guaiacol itself. 

GUAIACUM RESIN 

The resin obtained from guaiacum or lignum 
vitae is sensitive to light, and North has patented 
a process in which guaretinic acid, obtained from 
the above, was the light-sensitive compound with 
or without the admixture of dyes. It has found 
no practical application. 

GUM CUTCH ‘‘Catechu.") 

GUM ELASTIC {See " Indiarubber.") 

GUM GALLIC PROCESS 

A dry collodion process used by Hardwick in 
i860, and improved by Manners Gordon in 
1868. The plate is edged with albumen and 
coated with collodion, to each ounce of which is 
added i gr. of cadmium bromide ; next it is 
sensitised in a silver bath in the usual way. 
After that the following gum gallic solution is 


used 

as a preservative :■ 

— 


A. 

Gum arabic . 

. 20 grs. 

1*3 g. 


Sugar candy . 

• 5 

‘32 „ 


Water . 

. 6 drms. 

21 ccs. 

B. 

Gallic acid 

. 3 grs- 

'2 g- 


Water . 

. 2 drms. 

7 CCS. 


A and B are mixed together and poured over 
the plate, this being next drained and allowed 
to take its own time to dry. The exposure 
necessary is from four to twenty times that for 
a wet plate. The developer specially recom- 
mended is : — 

A. Gelatine . . .64 grs. 4 g. 

Glacial acetic acid . 2 oz. 57 ccs. 

Water . . . 14 „ 400 „ 

B. Iron protosulphate . 30 grs. 2 g. 

Water . . . i oz. 28 ccs. 

One part of A is mixed with three parts of B, 
preferably one or two days before use. Before 
developing, immerse the plate in lukewarm water 
for a short time in order to soften the gum. 
Additional density is generally desirable and is 
obtained with a pyro-silver intensifier. The 
plate is finally fixed in “ hypo," and washed. 


GUM 020TYPE (See “ Ozotype Process, 
Gum.”) 

GUM PLASTIC (See “ Guttapercha.") 

GUM SILVER PROCESS ^ 

A " plain paper ” printing process by means 
of which print-out pictures may be obtained on 
almost any kind of paper, ordinary writing-paper 
answering quite well. Three solutions are 
required for sensitising : — 

No. I. Powdered gum arabic ijoz. 54 g. 

Water . . . 3^ ,, 100 ccs. 

No. 2. Solution No. i . 84 mins. 5 ,, 

Glacial acetic acid .50 ,, 3 ,, 

No. 3. Silver nitrate . .15 grs. i g. 

Water, distilled . 50 mins. 3 ccs. 

In preparing solutions Nos. i and 3, the gum 
and the silver must be pulverised. Add No. 3 
to No. 2, mix well together, and apply it with 
a fairly stiff brush to the paper, which is then 
dried in the dark ; a brush bound in metal 
should not be used, but if none other is avail- 
able see that the metal binding does not touch 
the solution or the paper. The paper prmts 
well as soon as dry, but better still, and the tones 
are richer, if used about thirty hours after pre- 
paring. The paper is printed in the same wmy 
as ordinary P.O.P., and good red tones may be 
ob tamed by printing to a suitable depth and 
fixing in a weak " hypo " solution (48 grs. in 
5 oz. of water). Colder and purplish tones may 
be obtained by toning in a gold or platinum 
bath, or even m a combined bath. The finished 
tone depends largely upon the quality of the 
negative. 

GUMS AND RESINS 

The photographer uses gums and resins chiefly 
in the form of varnishes. 

Amber, a fossil resin, ranging in colour from 
colourless to reddish-brown, is slightly soluble 
in ether and turpentine ; treated in the same 
way as copal in varnish making, it dissolves in 
turpentine, petroleum and benzine. 

Amme, or Zanzibar copal, is of two kinds, 
fossil and ‘‘ recent," the former being superior ; 
of pale yellow or yellowish-brown colour and 
having a rough surface-called “ goose skin." It 
is very hard, and, for varnish making, needs to 
be treated in the same way as copal ; but it is 
slightly soluble in ether, benzine, chloroform, 
cold turpentine, etc. 

Copal, a fossil gum, of pale yellow colour, hard 
and transparent ; soluble slightly in cold tur- 
pentine and fully soluble in turpentme when fused 
or “ run ” in a copper pan over a fire, a process 
that must be left to the varnish manufacturer. 

Dammar is known m several forms, ranging 
in colour from colourless or pale yellow to dark 
brown and black. It is soluble in oil, ether and 
benzene. 

DragoWs blood is of various kinds, the chief 
being of blackish-brown colour and being in 
sticks about i in. thick ; soluble in alcohol, 
benzene, chloroform, carbon bisulphide, etc. 

Elemi is of many kinds and of a white or 
greyish appearance ; it is soluble in alcohol. 

Guaiacum is described under its own heading. 

Gum arabic, small rounded nodules of yellow 
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or brownish-yellow colour, is soluble in water 
but insoluble in alcohol. 

Gum benzoin^ or gum benjamin^ occurring in 
large blocks of grey or brown colour, with almond- 
shaped particles of a cream colour, is easily pul- 
verised between the fingers, and has a fragrant 
odour ; soluble in alcohol and slightly so in 
ether and turpentme. 

Gum sandarach, a soft, bright gum, resembles 
tears or pears in shape, and is semi-transparent ; 
soluble in alcohol, and slightly so in benzine, 
petroleum, and turpentme. 

Gum tragacanthf or gum dragon, moss-like 
pieces of whitish colour, is opaque, hard, and 
tough ; it forms a thick emulsion with water. 

Lac IS a brown gum, known in many forms — 
including shellac (shell lac), seed lac, lump lac, 
stick lac, etc. — which are prepared from a 
resmous incrustation on the twigs of certam 
trees. It is soluble in alcohol and ether, and 
partially so in turpentine. White lac or bleached 
fac is used in preparmg colourless varnish. 

Masttc IS in the form of tears of a pale yellow 
colour, brittle, and easily melted , soluble in 
alcohol and turpentme. It is used m preparmg 
masbc varmsh. 

Restn, an amber- coloured or brown oxidation 
product of turpentme, is brittle, easily melted, 
of lustrous appearance m a thin coat, and is 
soluble in alcohol, turpentine, etc. 

GUM-BICHROMATE PROCESS 

Familiarly known as “ bi-gum,” this process 
depends on prmaples first laid down by Poitevm 
m 1855. Briefly, it consists m coating paper 
with a mixture of gum and pigment sensitised 
w'lth potassium bichromate solution This 
paper is printed under a negative, the bichrom- 
ated colloid becoming more or less insoluble m 
proportion to the light action. In this way a 
print may be obtamed with a single coating, but 
it is usual to re-coat the print thus made and 
again print and develop. This may be repeated 
almost indefinitely, either for the purpose of 
reinforcing certain parts of the image, or for 
producing prints m more than one colour. The 
paper used must be well sized, in order that the 
pigment may lie on the surface and not sink into 
the substance of the paper so as to stain and 
degrade the high lights. If the paper is not 
already sufficiently sized a formula suggested by 
Mummery is 3 to 5 per cent, of gelatme m 
water with 5 drops of formaline to the ounce. 
This is brushed evenly over the paper. 

The experienced gum worker frequently 
evolves his own formula for coating the paper. 
It is best to arrive at this experimentaUy by 
proceeding in some such manner as the follow- 
mg : 2 oz. of good clean gum arabic in tears is 
enclosed in a muslin bag and suspended in 6 oz. 
of cold water for about two days. This provides 
the gum solution. Next, a saturated solution of 
ammonium or potassium bichromate is made. 
Lastly, the pigment may take the convenient 
form of moist water colours in tubes. A mix- 
ture may then be made of 10 parts gum solution, 
5 parts bichromate solution, and a quantity 
of the pigment to be judged always by the length 
of the “ worm ” of colour squeezed from the 
tube. Less bichromate will make the paper 
less sensitive. The ingredients of the mixture 


must be thoroughly incorporated by rubbing 
down on a slab or sheet of glass with a palette- 
knife. 

The sized paper is coated with this mixture 
by means of a camel-hair mop, a hog-hair softener 
being passed over the surface afterwards in both 
directions to make it smooth and even. All this 
must be done quickly before the coating hardens. 
After about half an hour the paper should be 
thoroughly dried by heat and placed in a calcium 
tube if it is to be kept, although it is best to use 
it as fresh as possible. It must be borne in 
mind that the paper is very sensitive to light. 

Duration of printing depends to some extent 
on the composition of the coating. As the image 
is not visible an actinometer must be used as in 
carbon printing, or a piece of P.O.P. exposed 
simultaneously under a negative similar in print- 
ing speed to the one in use. As a rule, the 
bichromate paper will be sufliciently exposed 
when the P.O.P. image looks of the right density. 

The gum print is now placed face downwards 
in a dish of cold water. The pigmented gum 
will soon begin to leave the paper slowly. It is 
here that the worker begins to exercise that 
control over the development that constitutes 
the chief value of the process. He may employ 
cold or tepid water by laving, spraying, spong- 
ing, or brushing. By such means he retains only 
such of the pigmented ^m as he requires for the 
rendering of lus idea of the subject. 

If further printing is contemplated the print 
is dried and the processes of coating, printing, 
and developing repeated as before. Here comes 
in the difficulty of obtaining perfect registration 
of the second or subsequent images, and some 
device is necessary for securing that the print 
shall be replaced exactly m its original position 
on the negative. Even then there is the expan- 
sion and contraction of the paper to be reckoned 
with. 

When the final development is complete the 
print IS soaked in a 5 per cent, solution of potash 
alum to remove the bichromate stain, and then 
rinsed m water. 

The use of various papers, the number of pig- 
ments available, the different effects resulting 
from modifications m coating and development, 
the power of multiple printings in one or more 
colours — all these afford opportunity for con- 
siderable exercise of control over the final result. 
But the very existence of these variable elements 
precludes the possibility, even if it were desir- 
able, of laying down any hard and fast rules for 
working the process. The individual worker 
must gradually formulate his methods by careful 
experiment and observation, in which case he 
will ultimately find the process most plastic, 
interesting, and valuable. {See also “ Arabin 
Gum-bichromate Process.”) 

GUN AND REVOLVER CAMERAS (Fr., 

Fusil photographique, Revolver photo- 
graphique, Chambre revolver; Ger., Feuer- 
gewehr-hamera, Revolver -kamer a) 

The photographic revolver — the first instance 
of an efficient automatic apparatus for chrono- 
photography— was designed in 1874 by P. J. C. 
Janssen, the astronomer, to obtain a record of 
the transit of Venus. The observation was 
made in Japan, the instrument being placed 
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tuidcr covei, as shown at A, and directed on a 
helioJJtat, to keep the sun's image stationary. 
Forty-eight pictures were taken m succession 
on a circular plate, which was caused to make 
one revolution m seventy- two seconds, and 
flopped at the correct intervals by a Maltese 



A. The Janssen Photographic Revolver 

cross movement. The exposures were given by 
a rotating disc with twelve openings, moving 
at a different speed to the plate. A fixed 
partition, having a single aperture, was placed 
between the plate and the shutter disc, so that 
a different portion of the plate, then at rest, 
was exposed each time an opening in the shutter 
passed the fixed aperture. The operation was 
repeated four times to obtain a satisfactory 
record. On this model Marey founded later his 
photographic gun B. A long-focus lens was 
placed at the end of the barrel, thus rendering 
it feasible to photograph small objects from a 
distance, and the tube was arranged to telescope 
for focusing. The clockwork mechanism is 
illustrated at C, the back cover being removed. 
On pressing the trigger E, a circular shutter 
with one aperture commenced revolving. Be- 



hind this rotated a disc E with twelve openings 
(only half is here shown), the sensitive plate 
revolving at the back of the disc by friction. 
The perforated disc and plate were moved 
intermittently by a pawl G, on an arm worked 
by an eccentric, and each time one of the openings 
in the disc F came to rest in line with the lens 
the aperture in the shutter passed in front of 
it, makmg an exposure. During its movement 


the plate was protected from light by the opaque 
part of the shutter. (See also “ Chrono-photo- 
graphy.") 

Detective cameras and naturalists' cameras 
of various kinds have been proposed from time 
to time under one or other of the names given 
at the head of this article. 

GUN-COTTON 

A nitro-cellulose, the hexanitrate, which is 
extremely explosive. The term is sometimes 
wrongly apphed to pyroxylme. 

GUTTAPERCHA (Fr. and Gcr., Guttapercha) 

A natural product having many similarities to 
indiarubber, but capable of being made plastic 
and malleable by heat, and retaining, when cold, 
any shape given it while hot. Whereas gutta- 
percha is plastic, mdiarubbcr is elastic ; aud 
whereas indiarubber easily combines with sul- 
phur, guttapercha will neither combme nor 
mtimately mix with that substance. Gutta- 
percha is the coagulated juice of the Isonandta 



guita, which grows in the tropics, particularly in 
the Malay district. Its prmapal uses m photo- 
graphy are as a material for dishes and bottles 
to contain hydrofluoric aad, and as a mountaut. 
For the latter purpose, a piece of very thin sheet 
guttapercha, the size of the prmt, is placed on 
the mount, next the prmt is laid over it, and 
then comes a sheet of blotting-paper, over which 
a hot iron is passed slowly and firmly. The heat 
softens the guttapercha, which then adheres to 
both mount and print. An objection to the 
method is the habihty of the guttapercha to 
perish. 

A cement, made by dissolving 2 parts of 
shredded guttapercha and 2 parts of powdered 
Syrian asphalt in a mixture of 10 parts of oil 
of turpentine and 5 parts of carbon bisulphide, 
makes an excellent cement for leather and other 
materials. 

Guttapercha has been used for coating paper 
in order to transfer collodion films. It has also 
been used for stripping negatives, instead of 
using rubber solution. By the addition of gutta- 
percha to collodion the latter is rendered not 
only tougher, but more sensitive. 



HADDON'S FORMUL/E 

Many useful formulse due to A. H addon are 
in use^ three of the best known being given 
below : — 

Reducer for Negatives and P O.P. — This con- 
sists of potassium fcrricyanide and ammonium 
sulphocyanide, and is compounded as follows : — 
For negatives — 

Potassium ferricyanide to grs, n g- 

Ammomum sulphocyanide 20 ,, 22 ,, 

Water . . . 2 oz. 1,000 ccs. 

This reducer has the merit of keeping well. The 
plate is immersed in the solution in the usual 
manner, rocked until reduction is sufficient, and 
then washed for ten minutes. A dry negative 
should be first soaked in water. 

For P.O.P.— 

Potassium ferricyanide 4 grs. 4‘4g- 

Ammonium sulphocyanide 20 ,, 22 ,, 

Water . . . . 20Z. 1,000 CCS. 

Platinum Bath for P.O.P. — This is a 

toning bath on the hues suggested by Henderson. 
The formula is : — 

Platinum pcrchloride 15 grs. i g 

Sodium formate . 500 „ 32*5 »» 

Water . . . I7S n »» 

Fonnic acid . . 150 mins. 9 ccs. 

Before treatment, the prints must be washed 
in a salt and water bath (salt i oz., water 20 oz.) 
prior to toning. Fix and wash as usual. 

Mercury Intensifi cation. —Pot the purpose of 
eliminating from a mercury-bleached negative 
the last traces of a compound formed by the 
mercuric salt combining with the gelatine, 
Haddon has strongly advocated the use of hydro- 
chloric acid. The bleached negative must be 
washed for ten minutes, and then immersed for 
three or four minutes in a bath consisting of 
I dram of hydrochloric acid and 10 oz. of water. 
Next it is rinsed in water and transferred to a 
second acid bath, rinsed again, and placed in a 
third, then washed in several changes of water, 
and finally blackened as described under the 
heading “ Intensification." 

HALATION (Fr., Halation^ Auriolage ; Ger., 

Licht fleck) 

A halo-like, blurred effect, frequently seen 
surrounding a brightly lit portion of a photo- 
graphic image, caused either by reflection from 
the back of the glass plate or by lateral spread- 
ing of light in the film. The defect has been 
observed from the earliest days of photography, 
but it became more common on the introduction 
of glass plates. It is believed that the first men- 
tion of the word in print occurred in the year 
1859. Halation is usually seen in its most 
aggravated form in a photograph of a dark 


interior which includes a bright window. The 
latter will not be clearly outlined, and all round 
it there will be fog. Halation also appears 
sometimes when the roof of a house or a tree 
cuts against the sky ; around a white collar or 
dress in a portrait ; and, in fact, in all subjects 
where a very bright line comes in sharp contrast 
with a deep shadow. The chief cause of hala- 
tion is the reflection from the back of the plate- 
of the bright beam of light that reached it. 
In the illustration, the plate is shown m a ver- 
tical position, A being the film side aud b the 
plain glass side or back of the plate. E P repre- 
sents a ray of light coming from the lens and 
striking the film at F, part of it being reflected 
along the line P G and being dispersed in the 
camera. The light being strong and the sensi- 
tive film translucent, some of the light passes 
through the film and strikes the back of the 
plate at j. If all the light continued its way 



Diagram Showing Chief Cause of Halation 

and went out at the back, it would do little or 
no damage, but instead at j another reflection 
takes place, as at j h, and the light passes again 
through the film and causes fog on the other 
parts. Assuming that a bright window in a 
dark interior is being pictured on the plate, and 
that the part below F represents the window, and 
the part above F the dark wall of the room, 
some of the light rays E F from the window 
would pass through the plate to j and be reflected 
to H thus causing the sharp outline of the win- 
dow' to be blurred. When the bright object 
comes at the side of the plate, the halation is 
usually worse than when it comes in the centre, 
because rays of light which strike the plate 
almost at right angles to its surface at c D are 
reflected back through the film at practically the 
same places through which the light first passed. 
As the degree of obliquity increases, the amount 
of reflection increases also, until at a certain 
angle, varying with the refractive index of the 
glass,' the whole of the light is reflected. The 
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thicker the glass plate the greater will be the 
extent of the halation, because of the wider 
angle formed by the reflected rays ; this explains 
in part why the thin celluloid films do not show 
appreciable halation. A contributory cause of 
halation is under-exposure and forced develop- 
ment, conditions that are more often responsible 
for the defect than are the direct causes. As a 
rule, the quicker a plate is developed the less 
wdll halation show. 

It will be seen that the principal causes of 
halation are (a) the translucency of the emul- 
sion, and (6) the reflective power of the back 
of the glass. Some remedies are at once obvious, 
(i) To replace the glass with paper or other 
non-reflectmg support. (2) To stain the film 
or in other ways to make it so opaque as not to 
allow the rays to penetrate the glass. (3) To 
prevent the back reflection by coating the plain 
glass side with a non-reflecting or absorbing 
medium. Others have also been suggested. 
The third remedy, that of coating the back of 
the plate before exposure with some non-actinic 
and non-reflective substance, is in general use, and 
has been found the most convenient and effective 
in practice. Formulie for suitable mixtures are 
given under the heading “ Backings, Plate." 

In process work, it is found advisable to back 
dry plates with caramel or other medium to 
prevent halation, which would rob the half-tone 
dots of their sharpness. A sharp dot is an essen- 
tial m half-tone work. 

HALF-PLATE 

A commercial size of dry plate and printing 
paper, measuring 6^ in. by 4^ in , and largely 
used for “ cabinet " portraits and occasionally 
as a stereoscopic size. 

HALF-TONE PROCESS (Fr., ProeSdi en derm- 
teintes or Similt , Ger., Halbtonverfahrung 
or Autotypie) 

A process in which the half-tones of a photo- 
graph are reproduced by breaking up the image 
into dots of varying size, transferring this dot 
image to a metal plate, and etching the dots 
into relief for typographic printing. The shades 
of colour or tone between black and white in the 
photographic image are termed half-tones. To 
reproduce these half-tones m a block for typo- 
graphic printing, in which a uniform layer of 
ink must be employed, it is necessary to break 
up the image into fine dots of varying size — 
largest, and therefore printing darkest, in the 
shadows, and smallest, therefore printing hght- 
est, m the high lights ; the mtermediate sizes 
printing the half tones. 

The credit of the idea of breaking up the image 
into dots by mean's of a network screen is due 
to Fox Talbot, who proposed it in a patent 
dated 1852. He used crape, or gauze, but also 
suggested the use of a glass plate ruled with 
fine opaque hues, which latter is the means 
employed to-day for executing the process. 
Various experimenters carried on the process 
with gauze, or with lines on glass obtained by 
photographing lines ruled or printed on paper, 
and with lines ruled through a blackened groimd 
on glass, but it was not until 1893, when Max 
Levy, of Philadelphia, patented and introduced 
commercially his process of engraving and etch- 


ing the lines into the glass and filling in the 
furrows with black pigment that the process 
became a commercial success. The Levy screen 
consists of parallel lines ruled diagonally on two 
glasses, which are sealed together face to face 
with Canada balsam, thus forming a network 
of crossed hues. Vanung degrees of ruling are 
used, from fifty-five hnes per inch (for coarse 
newspaper work) up to 400 lines per inch, 
according to the degree of fineness required 
in the block. Ordinary magazine illustrabons 
are made through a screen of about 133 to 150 
per inch ; the h^f-tone plates accompanying this 
work were made through screens of 175 and 200. 

In carrymg out the process the screen is 
placed m a holder in front of the sensitive plate, 
and, by means of mechanism in the back of the 
camera, is moved nearer to or further from the 
plate according to the extension of the camera 
and the degree of the ruling — long extension of 
the camera requiring greatest distance of the 
screen, and fine rulings the smallest distance. 
Some cameras are fitted with screen adjustment 
gear. Square, cross, star, and other shaped 
diaphragms are put in the lens, alternately with 
the usu^ round diaphragm, the object being to 
promote the better formation of the dots 

The negative is made either by the wet or 
dry plate process, or with collodion emulsion, 
the first-named process being generally preferred, 
and it needs to be developed, mtensificd, and 
cleared to sharpen up the dots. A copper or 
zinc plate is coated with a solution of fish-glue 
and ammonium bichromate {see “ Knameline " 
and “Fish-glue"), and exposed to light under 
the negative The image is developed by dye- 
ing the plate with aniline violet and washing 
with water until the dots stand out dear on the 
bare metal. The plate after being dried is held 
m pincers over a gas-stove until the image is 
“ burnt-m " or converted into an enamel which 
is extremely acid-resistmg 

The etching is done with dilute nitric acid for 
zinc, or with ferric perchloride for copper, and 
it IS carried to such a depth as will prevent the 
printing ink from fiLllmg up the spaces between 
the dots. 

To increase contrast and to bring out detail, 
the plates are usually “ fine etched." Parts 
that are sufiBcicntly etched in the first or “ deep " 
etching are stopped out with acid-resisting var- 
nish, and the remainmg parts again etched ; this 
may be repeated several times. 

The plate is finally trimmed to size, the edges 
bevelled with a special plane or machine, and 
fastened to a wooden mount or block by nails 
dnven through the bevelled edge ; or a metal 
block may be used. The mount brings the 
plate to type height, so that the block can be 
printed along with type. W. G. 

HALF-TONE SCREEN 

A glass plate, or pair of plates sealed together, 
ruled with parallel lines, usually crossed, to form 
a network or grating, which is placed in front 
of the sensitive plate to break up the photo- 
graphic image into a series of dots, in order that 
the half-tones may be reproduced. The com- 
mercial half-tone screen was introduced by Max 
Levy, as stated under the heading “ Half-tone 
Process.” 
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HALLOTYPE (See “ HeUenotype.") 

HALOGENS (Fr., Halogines ; Ger., Halogene) 

The four elements, bromine, chlorine, fluorine, 
and iodine, are thus called because they form 
very marked salts with metals. 

HALOID (Fr., Haloide; Ger., Halogenverbindung) 

Synonym, halide. Applied to compounds 
containmg one of the four halogens ; for in- 
stance, a silver or alkalme haloid or halide is 
spoken of. 

HAND CAMERA (Fr., Chambre d main, Chambre 
detective ; Ger., Handkamera, Deiectiv- 
kamera, Geheimkamera.) 

A camera suflBciently light and portable to 
be used in the hand, instead of on a stand. A 
collapsible pocket camera having a cloth body 
was suggested by Edwards as early as 1855. In 
i860 and 1861 hand cameras of fixed focus with 
bodies of wood or metal were constructed by 
Bertsch and by Ottewill, and in the latter year 
magazine changing-boxes were in use. Enj al- 
bert in 1887 used a leather changing-bag attached 
to the camera, with a lever for lifting the plates 
as exposed. The first approximation, however, 
to the convenience of the modern hand camera 
appears to be due to Thomas Bolas, who in 
1881 described several forms of what he termed 
“ detective cameras,” with twin lenses, a focus- 
ing arrangement, and a pneumatic release for 
the shutter. A reflecting pn.sm was placed in 
front of the lens so that it might be pointed at 
a right angle to the direction of the object to 
be photographed, and thus worked without 
excibng suspiaon. 

The simplest pattern of hand camera is the 
box form, which is usually of fixed focus, the 
lens being incapable of movement and so 
adjusted that all objects beyond about seven 
yards distant will be rendered sufiiciently 
sharp. A typical box form camera for films A 
has two finders K and i. for sighting the object, 


for plates being shown at B. In this model, 
focusing is effected by turning a milled screw 
o; a hinged door at the front allows access 
to the lens and shutter, and permits the storage 
of the pneumatic ball and tubing in the recess. 



D. Folding Hand Camera for Films 


A trigger release is worked by a push at the 
side ; p is the lever actuating the plate-changing 
mechanism, and q, pivoted to the door, acts 
as a dust excluder. 

The details of the plate-changing mechanism 
differ considerably : C illustrates one effective 
arrangement, introduced by McKellen. The 
metal sheaths S containing the plates have pro- 
jecting pins T at their bottom comers, which 
rest on grooved guide plates u at the sides of 
the camera. At the end of each groove is a 
circular hollow, in which turns a revolving disc 
V, the two discs being mounted on the same 
shaft. Each disc has a notch m it capable of 
receiving the pins of the sheaths. The sheaths 
are pressed forward by the spring w, when the 



A. Box-form Fixed-focus 
Camera 




Changing Mechanism 


one for vertical and one for horizontal pictures. 
The inner case is shown partly withdrawn, 
M being the key by which the ^m is wound. 
Box-form hand cameras are also made to hold 
a magazine of plates in sfieaths or for use with 
ordinary dark -slides. Besides the fixed -focus 
type, they are obtainable writh a focusing 
Arrangement working by scale, one of this kind 


front one bears at the top agamst a stop-rail x 
and is supported at the bottom by its pins 
engaging m the notched wheels. To change a 
plate, the wheels are turned simultaneously by 
means of a handle outside the camera, thus 
carrying down the front sheath, the pins of 
which remain caught in the notches until the 
top clears the stop-rail x. The sheath now falls 
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into the bottom of the camera, and the handle 
is turned in the reverse direction until the 
\vheels engage with the pins of the second 
sheath, wlSch is then in position for exposure. 

A representative example of a foldmg hand 



E. Winding Mcchamsra for Films 


camera for films is shown at D. The principal 
movements and fittings are : j, key for winding 
film ; K, focusing screw ; n, rising-front pimon ; 
M, finder ; N, spmt level ; o, lens with dia- 
phragm shutter ; p, cross-front movement ; q, 
bush for tripod screw, for attaching the camera 
to a stand if rcqmred ; R, focusing scale. 

The winding mechanism for films usually 
vanes little from the system shown at B. Having 
removed the sliding back, a charged spool of 
film s is placed m a recess at one side of tlie 
camera and fits on two small pegs. An empty 
spool T fits a recess at the opposite side, and is 
turned by the winding screw XJ which engages 
in one of its ends. Having inserted both spools, 
the end of the black paper on the full one is 
drawn out until it can be pushed through the 
slot seen on the empty spool, and the key is 
given a single turn. The back is then replaced 



F. Folding Camera for Plates 


and the key tamed imtil the first number on 
the black paper appears at the small ruby 
window in the rear of the camera ; it is then 
known that the first film is in position for 
exposure. The remaining numbers are wound 
forward as required, and when the last exposure 


has been made winding is continued all 

the black paper has been wound off the original 
spool, when the camera back may be opened 
and the exposed spool withdrawn. 

A folding camera for plates is illustrated at 



F. A more substantial and elaborate example 
of wbat IS known as the “ hand or stand ** 
type IS shown at G ; this can be employed for 
nearly all descriptions of work, being either 
held in the hand or supported by a stand. 

Yet another class of hand camera is that in 
which a focal plane shutter is used, for high- 
speed exposures, as required in press work and 
sports photography. A typical folding focal 
plane camera is shown at H. In use, it is held 
up to the level of the eye, the subject being 
viewed through a direct-vision finder, consist- 
ing either of a small concave lens with crOvSS- 
lines and sight, as illustrated, or a rectangular 
wire frame. There js a growing tendency 
among press workers to prefer the focal plane 
to the reflex camera on account of its lightness 
and lesser bulk, besides the fact that it is held 
at a more generally useful height The reflex 
and twin-lens cameras have, however, the great 
advantage of giving a full-size image in the 
finder, which may be watched and focused 



right up to the moment of exposure. These 
cameras form a class by themselves, and will 
receive separate treatment. (Se^ also “ Detec- 
tive Camera." “ Magazine Camera," “ Pocket 
Camera," ‘‘ Reflex Camera," “ Twiu-lena 
Camera," etc.) 
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HAND CAMERA, WORK WITH 

It considerably enlarges the scope of the 
photographer’s work to become expert in the use 
of the hand camera. But the hand-camera 
worker matures only with time, patience, prac- 
tice and expenence. Moreover, there are special 
considerations to be taken into account before 
it is possible to do consistently good work with 
a camera that not only has to be used in the 
hand, but has to be brought into operation with 
trying rapidity. One of the most important 
points is familiarity with the camera itself. It 
should be known and understood down to its 
smallest detail. Every operation involved in 
making an exposure and cieingmg the plate or 
film must be so familiar that it can be performed 
rapidly and almost mechanically. There must 
be practically no risk of bungling or blundering. 

The use of a reflex camera removes any doubt 
as to what is sharply focused and what is in- 
cluded on the plate. With other patterns it is 
necessary to learn to estimate distances with 
approximate accuracy. It is also Uvscful to 
know the depth of focus at different distances 
and with different lens apertures ; and to know 
the distance (with the particular lens in use) at 
which a full-length figure will come the right 
size on the plate. When there is any uncer- 
tainty as to the precise distance of the object 
to be focused, it is well to err on the near side, 
as the depth of focus is always greater on the 
farther side than on the nearer side of the point 
focused upon. 

In the absence of a full-sized finder it in 
advisable to have the small finders as accurate* 
as possible. In practice it is better that they 
should show rather less than is actually included 
on the plate. When the plate used is a very 
small one it is more than ever necessary that 
the subject should be accurately placed upon it, 
as there is no room to be wasted. Many failures 
result in the use of small cameras from this 
cause, particularly when reliance is placed on 
finders so minute as to be worse than useless 
It IS generally worth while to fit such small 
cameras wnth a removable finder that will show 
on a reasonably large scale just what will appear 
on the plate. 

It IS also of vital importance to be able to 
hold the camera level and steady dunng expos- 
ure. The duration of exposure that can be 
given with safety depends largely on the in- 
dividual, but also to a great extent on the type 
of camera m use and on the position in which 
it IS held. A large, heavy camera can generally 
be held steadier than a small, bght one ; and it 
IS safer to hold the camera pressed against the 
body than at arm’s length or at eye-level. The 
type of shutter and its smoothness of working 
must also be considered a factor. When all 
conditions are favourable, au exposure of a full 
second should be safely attainable. Another 
point that should be constantly borne in mind is 
that proper exposure is necessary. It may be 
thought that such a consideration does not apply 
particularly to hand-camera work. But, un- 
fortunately, there is too often an idea that with 
a hand camera there is some magic property 
enabling much shorter exposures to be given 
than if the same camera happened to be set 
upon a tripod. Naturally, the exposures given 
19 


with a hand camera are more or less rapid, but 
they are only properly effective when the con- 
ditions obtaining demand just those exposures. 
An exposure-meter, or some similar guide, is 
every whit as essential in work with the hand 
camera as with the stand camera. A further 
aid to successful hand - camera work is the 
cultivation of a quick eye. This in itself is but 
small gain without the addition of dexterity in 
manipulation. It is often imperative that the 
camera shall be used quite unobtrusively, and 
rapidity and certainty of working thus become 
a valuable asset. 

The results obtained with a hand camera are 
largely employed for the production of either 
lantern slides or enlargements. Hence it be- 
hoves the hand-camera worker to aim at the 
most perfect technical excellence to which he 
can attain. He should keep his apparatus free 
from dust, pay the most extreme attention to 
exposure and development, and strive to pro- 
duce a spotlessly perfect negative from every 
plate or film exposed. He should absolutely 
nd his mind of any idea that good work with a 
hand camera can be obtained in a haphazard 
and slipshod manner. All the judgment, con- 
sideration, and care that are devoted to work 
with the stand camera must equally be given to 
hand-camera work ; and m addition further 
attention must be paid to the added difficulties 
arising from the often rapid use of a camera 
held m the hand. Only so can a high standard 
of excellence be achieved. W. L. F. W. 

HARD NEGATIVES 

Negatives in which the gradations are harsh, 
irrespective of the total range of contrasts. A 
tlun negative may be hard, as the gradations 
may be very harshly rendered as a result of 
shortness of exposure. The term is frequently 
applied incorrectly to negatives that are too 
strong m contrast with good gradation. If the 
gradation is good the negative is not hard 
or harsh. Methods of treating hard negatives 
are given under the heading “ Harmonising 
Contrasts.” 

HARD PRINTS 

These naturally result from using hard or 
harsh negatives, or those that are too strong m 
contrast for the pnntmg process employed, with- 
out bemg harsh. There is no satisfactory 
method of treatmg the prints when once made. 
The best course to follow is to modify the nega- 
tive by the methods given under the heading 
“ Harmonising Contrasts,” or to modiiy the prmt 
durmg its exposure by the inctliods explained 
under the heading “ Control m Printing.” A 
negative may yield a harsh result m one 
process and poSvSibly a more satisfactory prmt 
m another one. 

HARD WATER (Fr., Eau culcaire ; Ger., 
Hartes Wasser) 

Water contammg carbonates and sulphates of 
lime and other eartliy salts. Some of these may 
be removed by boilmg, allowing to cool, and 
then filtermg ; and all water for photographic 
purposes should be so treated, although it is 
far better to use nothing but distilled water for 
all solutions. 
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HARDENERS 

Solutions used for hardening the films of 
gelatine negatives and prints with the object of 
preventing frilling and blistering. Their use is 
not so necessary now as it was in the early days 
of gelatine plates and papers^ as means ot hard- 
ening the gelatine during its manufacture are 
now employed. As, however, the melting point 
of wet gelatine is about 90® F. (about 32° C.), 
hardening solutions are still necessary in the 
tropics, and in colder parts of the world when the 
films are to be heated to beyond the normal tem- 
perature. Chemicals which possess the property 
of hardening gelatine may be mixed with the 

hypo " bath or used separately. Baths which 
fix and harden at the same time will be found 
under “ Fixing-hardening Baths,” but fre- 
quently it would be fatal to leave the hardening 
until fixing, as the harm may be done in develop- 
ing or toning. Formaline, ordinary alum, and 
chrome alum are the commonest hardeners, 
others bemg potassium mtrate, aluminium 
chloride, and aluminium sulphate. Formaline is 
by far the most satisfactory, i oz. of formaline 
being added to 10 oz. of water ; this requires 
about five minutes for complete action, but may 
be used weaker if desired — say, one part m 
twenty — in wliich case fifteen minutes’ immersion 
will be necessary. The stronger bath is the less 
safe of the two, and may cause the film to become 
hom-like, crack, and leave the support. The 
formaline solution should be distinctly alkaline, 
inasmuch as acid and neutral solutions have but 
very little hardening effect upon gelatine ; also 
care should be taken tliat the hardenmg action 
goes right through the film and not merely half 
way. 

Chrome alum is next best ; a suitable strength 
is i oz. to 1 5 oz. of water. Its tanning action 
is greater than that of ordinary white alum, 
and although it has a deep rich colour, it 
docs not stain the film. Namias recommends 
the following chrome alum mixture, and states 
that it has great hardening action : Dissolve 
I oz. of chrome alum in ^ pint of cold water, 
and add liqiKjr ainmomae slowly until a pale 
green precipitate is plainly visible. Then add 
^ pint of a 10 per cent, solution of ordinary alum, 
and boil the whole for about three minutes ; 
when cool it is ready for use. Immerse negative 
or print from ten to twenty minutes. Ordinary 
alum (sodium, potassium, or ammonium alum) 
was at one time very popular as a film hardener, 
but it IS not considered to be as safe as forma- 
Ime or chrome alum. The proper strength is 
I oz. to the pint of water. The plate or print 
should be immersed for from ten to twenty 
minutes. Any of the above hardeners may be 
used either before or after developing, toning, 
etc., but it is always necessary to wash well 
before and after treatment, more particularly 
when ordinary alum is used after developmg 
and before fixing ; otherwise, ugly scum-like 
markings appear on the negative, and these 
cannot be removed. Alum markings are due to 
alkali from the developer remaining in the film, 
combining with the alum and precipitating 
aluminium hydroxide. When alum hardeners 
are used after development the alkali from the 
developer can be destroyed by rinsing the 
developed plate in a weak solution of citric acid^ 


In process work^ hardening solutions are useful. 
In the Paynet)rpe process the plate is immersed 
in a 5 per cent, solution of potassium bichrom- 
ate for three minutes, which hardens the gela- 
tine image to such an extent that it can be 
developed hke a carbon print. In the enamel 
process on zinc it is recommended that, after 
developing thoroughly, the plate should be 
placed for three minutes in a bath of — 

Ammonium bichromate . 2 oz. 44 g. 

Chromic acid . . . ,, 

Methylated spirit . • 5 „ ccs. 

Water . . . • 50 »> i»ooo „ 

Wash, dry, and burn m. The image then resists 
the aad better. {See also “ Fixing-hardening 
Baths.”) 

HARDWICH, T. FREDERICK 

Bom at Wells, in 1829; died at Shotton Vicar- 
age, Durham, 1890. Author of “Photographic 
Chemistry” (published March 12, 1855). Pro- 
fessor of Photography at King’s College, London 
He made important investigations (from 1854 
to 1861) m the preparation of collodion, and 
made many improvements in the optical lantern. 
In 1861 he took holy orders. 

HARMONISING CONTRASTS 

Harsh contrasts may be softened by chemically 
treating the negative or by means of control in 
printing. As a general principle, when the 
contrasts are due to mider-exposure, the plate 
should be treated with the ammomum per- 
sulphate reducer , but if reduction is earned 
too far, the weak shadow detail will suffer. 
When the contrasts that require harmonising 
are due to excessive contrast m the subject, or 
where some portions only are out of harmony 
with the greater part of the negative, it is pre- 
ferable to adopt the methods described under 
“ Control in Printing.” By chemically reducing 
the negative, the contrasts throughout are 
softened, and the gradation of every detail is 
flattened. By control m printing, the gradation 
of the various parts remains unchanged 111 
strength, and each is printed with full detail. 

HARRISON, W. H. 

Bom 1841; died August 10, 1897. In 1865 
he published his discovery of a bromide emulsion 
dry plate and the use of an alkaline developer. 
He was for many years editor of the Photo- 
graphic News. 

HARSH NEGATIVES 

For a definition of a harsh negative, see under 
the heading “ Hard Negatives.” Harsh nega- 
tives may be improved by the methods given 
under the heading “ Harmomsing Contrasts ” 
above. 

HARTSHORN, SPIRIT OF {See “Ammonia.”) 

HAT CAMERA {Pt., Le Photo-chapeau ; Ger., 
H utkamera) 

A detective camera, concealed inside a hat. 
The lens worked through a small opening in the 
side of the hat, normally closed by the shutter, 
while the exposure was given by pulling a cord 
made to resemble a hat -guard. 
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HEAD REST {See Posing Chairs and Head 
Rests.”) 

HEAD SCREEN 

A reflector used in portraiture for cutting off 
top light or for lighting the side of the face 
that is in shadow. Many shapes and styles are 
obtainable commercially, but essentially it is a 
frame, covered with light- coloured matenal, 
arranged to stand at any suitable angle. 

HEATING SOLUTIONS 

The important part which the temperature 
of photographic solutions plays as regards their 
activity cannot be overlooked, and much more 
reliable and uniform results will be obtained if 
they are always heated to a tmiform temperature, 
about 65° P. (about 18° C.). As a rule, it will 
be found qmte sufficient to place the stock 
bottle or measure full of the solution in any con- 
venient outer vessel, which should then be filled 
up to the level of the liquid m the bottle with 
warm water. 

HEAVY SPAR (See “ Barium Sulphate.”) 

HECTOGRAM, HECTOLITRE ETC. {See 
‘‘ Weights and Measures.”) 

HELIAR LENS 

A rapid auastigmatic lens introduced by 
Voigtlander. It consists of two cemented com- 
binations, and a central negative lens It is 
made in focal lengths from 2 m. to 24 in., all 
sizes having an aperture of //4*5« 

HELIOCHROME (Pr., Haiochrome ; Ger., 
Farbenphotograph) 

A photograph in colours. {See “ Heliochromy.”) 

HELIOCHROMY (Pr., Chromophotographie, 
HHiochromie : Ger., Hehochromie, Farhen- 
photographte) 

The name given by Niepce de St. Victor to his 
method of colour photography, discovered in 
1853, but now applied to all such processes. 
St. Victor, following Becquerel, used a film of 
silver chlonde on a silver-coated plate. Various 
methods were employed to chlorise the plates, 
one being to dip them in a weak solution of 
sodium hypochlorite (sp. gr. 1*35) until of a 
bright, pinkish hue. The plates were then 
covered with a solution of dextrine saturated 
with lead chloride, dried, and subsequently 
submitted to the action of heat. Rather long 
exposures were required in the camera, the plate 
being then again heated to render the resulting 
pictures a little less fugitive. Some vivid colour 
reproductions were obtained, which unfortim- 
ately quickly faded, since no means of fixing 
could be found. A slight access of stability was 
secured by covering the plate with an alcohohe 
solution of gum benzoin. 

HELIOGRAPH (Pr., HHiogtaphe ; Ger., Helio- 
graph) 

A photograph or engraved plate made by 
Niepce’s bitumen process {see “ Heliography ”). 
All photographs Were for some time called 
heliographs. 

By means of the spectrum heliograph mono- 


chromatic images of the sun are obtained. 
Referrmg to the illustration, the image of the 
sun is formed by the lens c on the slit Sj, and 
is projected by the lens 1,1 on the prism p; 
by this it is dispersed and reflected by the 
mirror m, and thence brought to a focus by the 
lens n* on the plate F. The whole arrangement 
is mounted on the platform A a a a, which is 
movable to and fro m the direction of the arrows. 
S, is used to isolate one particular Fraunhofer 
line in the spectrum, either the hydrogen f line 



Diagram Showing Principle of Spectrum 
Heliograph 


or H the calcium line. Now the image at Si 
is fixed, but itself moves ; therefore successive 
portions of the sun’s surface are exposed exactly 
as though a narrow slit focal plane shutter were 
used. As the prism, mirror, and i,, are all fixed, 
and Sa is arranged to isolate one line, it is obvious 
tliat by moving the platform we obtain mono- 
chromatic images of the smi on the plate F, 
which is fixed and does not move with the plat- 
form. Some of the most successful photographs 
of the sim have been taken in this manner, which 
show most conclusively the distribution of 
hydrogen or calaum vapour on its surface. 

HELIOGRAPHIC PROCESS 

A term applied to any method of “ sun 
pnnting,” as used for copying plans, etc. 

HELIOGRAPHY (Fr., HHtographie ; Ger., 
Hehographte) 

A process discovered in 1826 by Joseph 
Nic6phore dc Niepce, in which a copper plate 
coated with silver ana covered with a film of 
bitumen was exposed to light in the camera for 
some hours. Those parts of the film aflccted 
by light became more or less insoluble, according 
to the extent to which it had acted, whereas 
the shadow portions or unexposed parts could 
be dissolved away with oil of lavender. Besides 
silvered copper, plates of plain copper and other 
metals were used. Niepce tried to darken the 
bare portions of the silver, where the shadows 
should have been, by the application of iodine 
and other reagents, and also etched some plates 
with acid, for printing in tlie press. Such pic- 
tures, as well as engravings from the etched 
plates, were called heliographs, the word heho- 
graphy ” being then used instead of the modern 
aesignation “ photography ” Niepce's method, 
in an improved form, is still m use for printi g 
banknotes. The term hcliograp|iy was for some 
time employed also in referrmg to photogravure, 
but this usage is practically obsolete, (bee also 
“ Asphaltum.”) , , 

Processes of etching in intaglio on copper by 
photographic methods are sometimes referred 
to under the name of heliography, more particu- 
larly a process of reproducing maps. 
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HELIOGRAVURE 

Another name for photogravure {which see). 
On the Continent this process is invariably called 
heliogravure. 

HELIOPHOTOGRAPHY 

Solar photography. {See “ Sun, Photograph- 
ing the.*') 

HELIOSTAT (Fr. and Ger., Helxosiat) 

A mirror mounted on a central axis which 
rotates at the same rate as the earth, so that 
an image of the sun can be reflected to one 
constant spot. It is used in photo- micrography 
when a powerful light is required, and also in 
spectrography. 

HELIOTYPE 

A modification of the collotype process, in- 
vented by Ernest Edwards, of London. A glass 
plate is waxed and coated with a substantial 
layer of gelatine and potassium bichromate, con- 
taimng a small quantity of chrome alum, which 
hardens the gelatine and renders it insoluble 
without destroying its permeabihty to water. 
When dry, the gelatine film is removed from the 
glass, and the surface that has been next the 
glass IS exposed under a reversed negative in 
the usual way. Then the film is hardened at 
the back by exposure to hght, is attached 
under water to a metal plate, preferably pewter, 
coated with indiarubber, and is then squeegeed 
into perfect contact. The bichromate salt is 
removed by washing, and the plate is ready 
to be printed from m an ordinary typographic 
press. 


Hydroquinone-metol Developer, 

A. Hydroquinone . .100 grs. 11*5 g- 

Metol . . . 40 M 4’5 ,» 

Sodium sulphite . 960 „ no ,, 

Water . . .20 oz. 1,000 ccs. 

B. Sodium hydrate . 100 grs. 115 g. 

Potassium carbonate .120 ,, 14 

Water . . .20 oz. 1,000 ccs. 


Mix together equal parts of A and B and add 
potassium bromide as required. If over-expo- 
sure is suspected, begin development with an old 
developer and finish with fresh. 


Combined Toning and Fixing Bath for P.O.P. 


Sodium hyposulphite 

1 oz. 

no 

g' 

Lead nitrate . 

. 60 grs. 

14 

,, 

Chrome alum 

. 60 „ 

14 


Sodium formate 

. 20 , , 

4*5 

>> 

Formic acid . 

. 30 drops 

6 CCS. 

Hot water 

. 10 oz. I 

,000 



Dissolve the lead and sodium formate m a small 
quantity of water, add the “ hypo ” in solution 
and the fonmc acid, allow to stand for twenty- 
four hours in an open vessel, and add i or 2 grs. 
of gold chloride or platinum bichloride. 

Henderson's process for the removal of green 
fog or reducing a negative was to place it over 
a solution of potassium cyanide for several 
hours. 


HEPWORTH, THOMAS C. 

Bom, November 3, 1834; died 1905. A well- 
known writer and lecturer on photographic sub- 
jects; for some years proprietor and editor of the 
Camera and also editor of the Photographic News. 


HELLENOTYPE (Fr., Hellenotype ; Ger., 
Hellenotypie) 

A method of colouring photographs, at one 
time popular in America. Two finished prints 
were made from the same negative, one rather 
light and the other strong and vigorous The 
lighter one was rendered transparent by the 
application of varmsh and was tinted at the 
back. It was then adjusted over the stronger 
print, giving the impression of a photograph 
in colours. 

A slightly different process, known as Hallo- 
type, fid ter its inventor, J. B. Hall, of New 
York, was patented in 1857. Two similar 
prints were used, one being made transparent 
by treatment with dammar varnish, and the 
other painted with washes of colour. The trans- 
parent print was laid over the painted one, and 
the two bound together with a glass and back- 
ing, in ‘"passe-partout” style. 

HENDERSON, ALEXANDER LAMONT 

Born in Scoaand, 1838; died at Bad-Nauhcim 
in Germany, 1907. For many years one of the 
liest-known figures in photographic circles. He 
was a recognised authority on ceramic enamels 
and emulsion making ; he was founder of the 
London and Provincial Photographic Association 
(1882), and private photographer to Her Majesty 
Queen Victoria. 

There are many “ Henderson *’ formulae in 
use, among the best known being a hydro- 
quinone-metol developer and a combined toning 
and fixing bath for P.O.P. : — 


HERSCHEL, JOHN FREDERICK WILLIAM 

Bom at Slough, 1792; died at CoUmgwood, 
1871. A ffiimous scientist, who did much for 
photography in its early days. His name will 
always be associated with the (bscovery of the 
‘‘ hypo ” fixing bath and of the “ blue print ” 
process ; he also suggested glass as a support 
for sensitive emulsion, and experimented with 
many printing processes, most of which, how- 
ever, are now obsolete. Knighted, 1831. 

HESEKIEL’S PAPER 

A platinum paper made by Dr. Hesekiel, of 
Berlin, and introduced into England in Novem- 
ber, 1893. It differed from the usual platmum 
papers cluefly because its surface was granular, 
and it gave results resembling those of a half- 
tone process block, owmg to the “ pyramidal 
gram.” 

HIGH LIGHTS 

The most brightly illuminated parts of a sub- 
ject. If these are represented by considerable 
areas of blank paper the effect is “ hard ” and 
unpleasant. High lights should not be scat- 
tered about the picture when avoidable, as they 
draw the eye from one to another, and do not 
permit of the attention being concentrated. 
Hence the frequent necessity of “ toning down ** 
some of the high lights to avoid “ spottiness.” 

HILL, DAVID OCTAVIUS 

Bom at Perth, 1802 ; died 1870. A Ifimdscape 
and portrait painter, and one of the first to apply 
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photography to portraiture (on the recommenda- 
tion of Sir David Brewster). Many of his calo- 
types of eminent men are still in existence. 

HILLOTYPE (Pr., Hillotype: Get., Hillotypie) 
An alleged process of photographing in colours 
claimed to have been invented by the Rev. Levi 
L. Hill, of Westkill, New York State, in 1852. 

HOAR FROST PICTURES {See “ Snow and 
Hoar Frost Photography.**) 

HOFMANN’S COLOUR PHOTOGRAPHY 

A process in which three constituent negatives 
were taken and printed on to carbon tissue con- 
taining red, yellow, and blue pigments, the 
developed prmts bemg subsequently super- 
imposed. It was introduced in 1900. 


and the latter in one intensity— //6* 8. The 
chromatic correction of these lenses is excellent, 
and they are therefore well adapted for colour 
photography. 

HOMOCOL (Fr., Homocol : Ger,, Homokol) 

A sensitising dye of good green sensitiveness, 
used for bathing plates or adding to emulsion 
for colour work. It is one of the isocyanine 
senes. Collodion emulsion, sensitised with it, 
keeps well, and shows extremely clear working 
qualities. It yields an emulsion of only moderate 
speed. 

HOMOGENEOUS IMMERSION OBJECT- 
IVES 

These are described under the heading ‘‘Ob- 
jective.” 


HOLIDAY PHOTOGRAPHY 

There are one or two special considerations 
that press for attention in the case of photo- 
graphic work imdertaken during a holiday. 
Frequently the work then done is of special 
interest and importance, and any failure is 
more serious than in the case of work which 
can easily be done over again. In the first 
place, it is well to form some idea beforehand 
of the kind of subjects to be dealt with in the 
place visited, as this to some extent deades 
the best form of apparatus to take for the pur- 
pose. Whatever camera is used, it should be one 
with which the holiday-maker is already fami- 
liar. Many disappointments have ansen from 
the use of new and unfamiliar apparatus speaally 
bought for the occasion. Even the usual brand 
of plates should be adhered to, and it is well 
to take a full and reliable supply of them rather 
than depend on local purchases. 

Some workers make a point of developing 
their plates from day to day as they are exposed. 
This certainly indicates enthusiasm, but it 
demands a considerable encroachment on the 
hohday leisure, and, as a rule, the results suffer 
on account of the lack of home faalities for the 
work. If all the exposures are carefully timed, 
with the aid of a meter when necessary, it is 
pretty safe to defer development. In that case 
the exposed plates may be re-packed, carefully 
tied up, m the original boxes. They should be 
placed film to film, with cardboard separators or 
plain tissue paper (not pnnted matter) inter- 
posed. At the same time it is advisable to make 
occasional exposures in duplicate and develop 
one of the plates. This can easily be done with 
the aid of developers ready prepared in some 
small, handy form, ‘‘tabloid” or otherwise, its 
main object being to ascertain that no unsus- 
pected defect has developed in the shutter or 
some other part of the apparatus in use. When 
roll film IS being used it is equally advisable to 
develop an occasional strip. 

HOME PORTRAITURE (5^5 ” Portraiture.”) 

HOMOCENTRIC LENS 

A name applied by Ross to two distinct types 
of lens, one being an ” air-space ” anastigmat, 
and the other a cemented lens of the Goerz 
double anastigmat type. The former is made 
in four intensities— //4‘S> //5*6, //6*3, and //8 ; 


HONEY PROCESS 

Honey was used in one of the methods for 
preparmg albumen plates, but it was more widely 
used in the early days of collodion plates for the 
purpose of keeping them moist. The use of 
honey was advocated in 1854 by George Shad- 
bolt and Maxwell Lyte, who independently dis- 
covered its usefulness. The plate was coated 
with a solution of honey after sensitising, and 
washed off before development ; it kept the 
plate moist and prevented the crystallisation of 
silver. Plates prepared with honey needed 
double the exposure of wet plates, but they 
could be kept several days before sensitising and 
exposing, and also between exposing and develop- 
ment. The sticky coating was a serious draw- 
back, as it attracted dust. 

HOOD, LENS (Pr., Parasoleil ; Get., Sonnen- 

blende) 

The front projecting rim of the lens tube 01 
mount. A certain degree of such projection is 
useful, serving to exclude imnecessary light, but 
the hood should not be deep enough to cut ofi 
any of the image. Thus, in diagram A, the 
outer rays F G proceeding from the object 
barely clear the hood, and it is evident that if 
this were the slightest degree deeper some of 
the marginal rays would be stopped. Hand- 
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camera lenses now tend to go to the opposite 
extreme by having no hood at all, so as to 
facilitate portability : m consequence, flare 
becomes probable, and the brilhancy of the 
image is likely to suffer. Collapsible hoods are 
manufactured to fit on the lens in hand cameras 
and other apparatus. The use of an extended 
hood is espeaally necessary in telephoto w’ork. 

Another kind of hood consists of a blackened 
wooden or cardboard tube made to fit at the 
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front of a studio camera, as illustrated at B. 
The partition p, which comes before the lens, 
has an opening covered by a hinged shutter, 
which may be raised or lowered by turning the 
milled head at the end of the rod Q. Such an 
arrangement, besides affording a convenient 
means of exposure, greatly adds to the clear- 
ness and freedom from fog of the negatives, 
by its complete exclusion of all light except 
that coming direct from the sitter. 

HOOD SHUTTER (Fr., Obturateur avant- 

objectif ; Ger., Vor-objektiv Verschluss) 

Synonym, before-lens shutter. Any shutter 
fitting on the hood or front of the lens, as, for 
example, the flap shutter and the outside type 
of roller-blind shutter The term is also applied 
sometimes to the combination hood and shutter 
accessory often used with studio cameras, and 
described in the preceding paragraph. 

HORIZON (Fr., Horizon; Ger., Horizont) 

When a camera is level, with the lens centrally 
opposite the plate, the line of the horizon, if 
visible, will bisect the picture. This is generally 
considered a defect, and it is well to avoid it by 
raising or lowering the lens. 

HUBL'S PLATINUM INTENSIFIER 

Used for intensifying weak prints on platino- 
type paper. The print is immersed for from 
ten to thirty minutes in a solution of platinum 
perchloride and sodium formate, the platinum 
being slowly reduced and deposited upon the 
small particles already present. The formula 
advised is : — 

A. Platinum perchloride . 5 grs. 2*3 g. 

Water . . . j oz. 100 ccs. 

B. Sodium formate . 25 grs. 11*5 g. 

Water . . . i oz. 100 ccs. 

A.dd A and B to 30 oz. of water. Immerse the 
print, and when sufficiently dense wash well. 
Hiibl has further suggested a method {which see^ 
under heading “ Platinotype Process ”) of 
obtaining tones between a slate grey and a 
bright blue. 

HUBL'S THREE-COLOUR PROCESS 

The ordinary method of tricolour photography 
has been deit with at considerable length, 
theoretically and pracbcally, and with great 
exactness, by Baron von Hiibl in his work 
“Three Colour Photography.” 

HUGHES, CORNELIUS JABEZ 

Bom 1819; died 1884. After an extensive 
business experience he became (1862) the official 
photographer ♦^o Queen Victoria. He was an 
authority on carbon work. His best known book 
IS “ Principles and Practice of Photography,” 

HUNT. ROBERT 

Bom 1 806 ; died 1887. The most copious writer 
on photography in its earlier period. In 1844 
he published “ Researches on Light,” in which 
he was assisted by Sir John Herschel ; and, in 
1851, “Photography”; in 1850 he compiled 
a history of photography for the British Asso- 
ciation. In 1844 he discovered the developing 
powers of iron protosulphate, and later made 


photographic experiments with the salts of 
chromium, nickel, lead, manganese, copper, iron, 
mercury, gold, silver, and platinum. He was, in 
1853, one of the founders of the (now) Royal 
Photographic Society and a member of its first 
council. 


HUNT'S COLOUR PROCESS 

Robert Hunt in 1844 published many interest- 
ing experiments on the action of the spectrum 
and coloured lights on silver chloride (“ Re- 
searches on Light/’ 1844; “Researches on 
Light in its Chemical Reactions,” 1854), thus 
following in the footsteps of Seebeck and 
Herschel. 

HURTER AND DRIFFIELD, OR H. & D. 
SYSTEM 

A system of determining the sensitiveness or 
speed of plates, suggested m 1 890 by Hurter and 
Driffield, and based on the measurement of a 
senes of densities instead of a single one. {See 
“ Seiisitometr}' ”) 

HUSNIK'S PROCESS {See “ Leimtype.”) 


HUYGHENIAN EYEPIECE {See “ Eyepiece.”) 


HYALOGRAPHY (Fr. and Ger., Hyalographte) 

Synonym, hyalophotography. Photographic 
etching on glass. Rozsnyay’s method (1875) is 
much more elaborate than that of Duchochois, 
and according to the latter, paper is coated with 
a solution of 100 grs. each of sugar, gum arabic, 
and ammonium bichromate in 2 oz. of water. 
The dned plate is exposed under a positive 
transparency and dusted with finely-powdered 
bitumen. The “ developed ” image is trans- 
ferred to a warm glawSS, which softens the bitu- 
men and causes it to adhere. The paper is 
soaked off, the glass dried, 2ind etching done 
with hydrofluoric acid vapour, 

Photo-hyalographs have been used both de- 
coratively and for printing from m the press. 

HYALOTYPES 

The name by which albumen transparency 
positive pictures upon glass, in the form of lan- 
tern slides, were originally known. They vv^ere 
introduced into England by Messrs. Langenheim, 
of Philadelphia, and they were known in England 
as “ Crystalotypes ” {which see). 


HYDRAMINE (Fr. and Ger., Hydramin) 

(OH), (NH,), C,H4. Molecular weight, 
218. Solubilities, i m 500 cold water, i in 20 hot 
water, 1 in 15 hot alcohol, readily dissolved by 
caustic alkalis. It occurs as white scales, and 
is obtained as the addition product of one 
molecule of hydroquinone witli one of para- 
phenylendiamine. 1 1 was introduced by Lumi 
and Seyewetz as a developer, which works best 
with caustic lithia : — 


Hydramine 
Sodium sulphite 
Caustic lithia . 
Distilled water to 


. 44 grs. 

. 264 „ 

. 26 „ 

. 20 oz. 


5 g. 
32 „ 

3 yt 

1,000 CCS. 


HYDRATES (Fr., Hydrates ; Ger., Hydrate) 
Salts in which a metal replaces one of the 
atoms of hydrogen in water. {See “ Caustic.”) 
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HYDRAZINE (Pr., Hydrazine : Get., Hydrazin) 
Synonym, dUamidogen or diamine. NH, NH*. 
Molecular weight, 32. This was proved to 
consist of a very faint developer in an 
alkaline solution, but neither it nor its orgamc 
derivatives are practically used. Some of its 
compounds have lately been suggested as an 
addition to haloid emulsions without free silver, 
in order to obtain mtense, vigorous images. 

HYDROBROMIC ACID (Fr., Acide hromhy- 
drique ; Ger., Bromwassersioffsdure) 
Synonyms, bromhydric acid, hydrogen bro- 
mide. HBr. Molecular weight, 81. It is a clear, 
colourless, or faintly yellow liquid, an aqueous 
solution of the gas HBr, of winch it usually 
contains 40 per cent. It is occasionally used in 
10 per cent, solution as an addition to emulsions. 

HYDROCHLORIC ACID (Fr., Actde chlor^ 
hydrtque ; Ger., Chlorwasserstoffsdure) 
Synonyms, chlorhydric or muriatic acid, 
hydrogen chloride. HCl. Molecular weight, 36*5 
Miscible in all proportions with alcohol and 
water. It is a clear, colourless, fuming liquid, 
containing about 37 per cent, of the gas HCl 
It IS very poisonous, the antidotes being magnesia, 
alkaline carbonates, albumen and ice. It is also 
a painful escharotic ; that is, it burns the skin. 
The worker should avoid breathing tlie fumes. 
It is used for acidulating the alum bath, for 
removing stains, and to remove the soluble iron 
salts from platinum prints after development. 
The impure acid, which is of a strong yellow 
colour, is known as spirit of salt, and is not used 
photographically except for cleaning dishes, etc., 
work which it does excellently. 

HYDROFLUORIC ACID (Fr., Acide fiuor- 
hydnque ; Ger , Fluorwasserstoffsdure) 
Synonyms, fluoric acid, fluorhydric acid, and 
hydrogen fluoride. HF. Molecular weight, 20. 
A very dangerous acid in use, as it attacks glass, 
porcelain, cork, wood ; also the nails and skin of 
the user. It must be kept in indiarubber bottles 
The commercial acid is an aqueous solution of 
the gaseous acid. Practically its sole use m 
photography is for stripping films from glass 
plates ; but on account of its dangerous nature, 
the use of potassium fluoride or sodium fluoride 
has been recommended instead, inasmuch as 
when an acid is added to cither of these, hydro- 
fluoric acid is set free. The negatives should 
be soaked m a 2 to 3 per cent, solution of the 
fluoride, rinsed, and then immersed in a hydro- 
chloric acid solution of similar strength. 

HYDROFLUOSILICIC ACID 

Synonym, fluosilicic acid. HjSiFg. Molecular 
weight, 144. The product obtained by acting 
on silicon fluoride with water ; it gives off add 
fumes. It is used for the surface etching of 
aluminium plates in lithography. 

HYDROGEN (Fr., Hydrogdne ; Ger., Wasser- 
staff) 

H. Molecular weight, i. A colourless, odour- 
less gas prepared by the action of metals on 
water in the presence of adds or alkalis. Its 
only photographic use is when mixed or burnt 
with oxygen for the limelight. Nascent hydro- 


gen — that is, when freshly generated — is an 
extremely energetic reducer. It is sometimes 
used to reduce the silver haloid residues, and is 
then formed by addulating with sulphuric add 
and immersing strips of zinc or magnesium, 
when metallic silver is deposited as a erev 
powder. ^ 

HYDROGEN DIOXIDE {See “Hydrogen 
Peroxide.) 

HYDROGEN FLUORIDE {See “Hydro- 
fluoric Add.") 

HYDROGEN LINES 

The Fraunhofer lines given out by glowing 
or incandescent hydrogen gas generally under 
reduced pressure in a vacuum tube. They are 
frequently used for the calibration of spectro- 
meters, to determine the refractive index of 
glavss and scaling spectrograms. The visible 
ones are the first four in the followmg table : — 


Ha 

(C) .. 

\6^62‘1 

Orange red. 

m 

(F) .. 

4860*7 

Bright blue. 

Hy 


4339 -S 

Deep blue. 

m 

(h) ;; 

4101*2 

Violet 

Hf 


3960*2 


HC 


3888*1 


H77 


3834*9 


He 


3797*3 


Hi 


37 ^> 9*9 


Hk 


3750*2 


Hk 


3734*1 




3721*1 


Hv 


3711*2 



The first column gives the usual sdentific 
method of naming the lines — that is, the hydrogen 
or H alpha ; the second gives Fraunhofer’s 
letters, the third the wave-lengths, and the 
fourth the colour of tlie hue. A great many 
other Imes have also recently been discovered 
as belonging to hydrogen, particularly in the 
ultra-violet. 

HYDROGEN PEROXIDE (Fr., Piroxyde 

d'hydrogene, Eau oxyg^tUe ; Ger., Wasser- 
stoffperoxyd) 

Synonyms, hydrogen dioxide, hydroxyl, per- 
hydjol. H2O,. Molecular weight, 34. Misable in 
ail proportions with water or alcohol. A colour- 
less hquid with slightly add taste, foaming m the 
mouth, prepared by the action of dilute sulphuric 
aad on barium peroxide. The comiiicra^ pre- 
parations are 3 per cent,, corresponding to ten 
volumes of available oxygen, and 30 per cent, 
solutions, corresponding to 100 per cent, by 
volume. It should be kept cool and in the dark. 
It has been suggested as a “ hypo ’’-diminator ; 
when rendered alkaline it is a weak developer. 
Finely divided silver and platinum act as cata- 
lysts on it and decompose it mto water and 
oxygen. {See “ Catatype.") To hydrogen per- 
oxide has been ascribed the peculiar effect of 
wood, resms, etc., on dry plates. 

HYDROGEN SODA CARBONATE {See 
"Sodium Bicarbonate.") 

HYDROGEN SULPHATE {See “ Sujphuric 

Add.") 
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HYDROGEN SULPHIDE (Pr., Hydrog^ne 
sulfurS ; Ger., Schwefelwasserstoff) 

S3monym, sulphuretted hydrogen, hydrosul- 
phuric aad. H,S. Molecular weight, 34, A 
colourless gas, with extremely unpleasant smell ; 
it IS usually obtained by the action of an acid 
on ferrous sulphide. It is occasionally used to 
precipitate silver from old fixing baths. 

HYDROMETER 

An instrument for determining the specific 
gravity of a liquid ; used by floating it in the 
liquid which is contained in a tall glass cylinder. 
Twaddel hydrometers are adjusted for certain 
densities, and the degrees (®Tw.) are converted 
into speafic gravities by multiplying by -005 
and adding i. In the Beaum^ hydrometer 
system for liquids heavier than water, 

0° equals a specific gravity of i ; 1° equals 

1-007 sp. gr. : 2® equal 1-013; 3® equal 1-02; 
and so on. For liquids lighter than water, 100 
equal i sp. gr., and for every rise of i in the 
degrees there is a drop in the specific gravity of 
about -005. 

In process work, the Beaum6 hydrometer is 
universally used by copper etchers for measuring 
the strength of the ferric perchloride solution. 
An instrument reading to 50° is the most con- 
venient, as the density of the solution does not 
exceed 45°, and is more generally between 
30° and 40®. The test is usually made m a tall 
and narrow glass jar made for the purpose. 

HYDROQUINONE (Fr., Hydroquinone: Ger., 
Hydrochtnon) 

A developer, known also as hydrokinone, 
hydrochinone, and quinol. The use of hydro- 
qumone was suggested by Sir Wilham Abney 
in 1880, but it was not possible to brmg it into 
general use at that date owing to its expense. 
Since then, however, manufacturers have been 
able to produce it very cheaply. It occurs m 
greyish-white or yellow prismatic needles, which 
darken on exposure to light, and in chemical 
composition it is allied to pyrogallol, which is 
trihydroxybenzene, (OH),, whereas hydro- 
quinone is dihydroxybAzene, (OH),. Its 

solubility is 5-8 per cent, in cold water, and about 
10 per cent, in hot water. When used alone, 
particularly if bromide is added as a restrainer, 
hydroquinone has a tendency to give excessive 
contrasts, and although an excellent developer, 
it is more generally used with metol {see 
“Developers, Mixed”). A solution of hydro- 
quinone IS affected by temperature more than 
is any other developer, and works verv slowly 
— sometimes not at all — when very cold. Hydro- 
quinone may be used in one or two solutions, and 
the best result® are obtained with a caustic 
alkali. 


One-solution Developer {Concentrated) 


Hydroquinone . . 3 i<^ 

Sodium sulphite . S oz. 

Potassium carbonate 8 ,, 
Hot water to . . 20 ,, 


35*5 g- 

275 „ 
440 „ 

1,000 CCS. 


The above is a concentrated developer, and for 
use requires to be diluted with from four to six 
times the quantity of water. Bromide will be 
required nily in cases of over-exposure. Another 


one-solution form, in which sodium carbonate is 
used, is : — 


One-solutton Developer {Ready for Use) 
Hydroquinone . . 90 grs. 21 g. 

Sodium sulphite . 2 oz. 220 ,, 

Soebum carbonate . 2 ,, 220 ,, 

Water to . . . 10 „ 1,000 ccs. 


Hydroquinone works more quickly with sod- 
ium carbonate than with potassium, but the 
latter is thought to give better gradation. 

Messrs. Lumi^re have recommended the follow- 
ing oue-solution (ready for use) formula. It 
gives absolutely clean negatives of great con- 
trasts, wliich makes it specially suitable for the 
reproduction of black-and-white and line draw- 
ings, or for obtaining more contrasty positives 
from thin and weak negatives, care being taken 
m all cases to keep the exposure somewhat 
short : — 


One-solutton Developer {Ready for Use) 
Hydroquinone . . 40 grs. 183 g. 

Sodium sulphite . 400 ,, 183 ,, 

Fonnahne . • 5<'> drops 20 ccs. 

Water ... 5 oz. 1,000 ,, 


No bromide or alkali is required. Dozens of 
other formulae have been given, all more or less 
based on the above. 

Probably the most popular of the two-solution 
forms — and some scores have been published — is 
the following : — 


Two-solution Developer 


Hydroqmiione 

160 grs. 

18 g. 

Sodium sulphite . 

2 oz 

100 CCS. 

Citric acid . 

60 grs. 

7 g- 

Potassium bromide 

40 „ 

4 5 M 

Water . 

20 oz 

1,000 CCS. 

Sodium hydrate . 

160 grs. 

iS g. 

Water . 

20 oz. 

1,000 CCS. 


For use, mix together i oz of A, i oz. of B, and 
2 oz. of water. More or less water may be added 
as desired, and the more water used the softer 
will be the result. By using A and B in equal 
parts without water very hard negatives will be 
obtained, such as are wanted wdien copying 
black-and-white work 

Two-solution fomiuljE embodying the use of 
sodium and potassium carbonates are as 
below : — 

Two-solution Developer 

A. Hydroquinone . ^ oz. 

Sodium sulphite . 2 „ 

Water to . .20 ,, 

B. Sodium carbonate ,, 

Water . . . 20 „ 


27-5 g. 

no „ 
1,000 CCS. 

69 g. 

1,000 CCS. 


Take equal parts of each, i oz. of potassium 
carbonate may replace the oz. of sodiiun car- 
bonate m the B solution. 

Prof. Lamer has published many useful con- 
centrated two-solution formulae, five of which 
are given on the next page, and in order to 
economise space the quantities are given in 
“ parts/' but to those unaccustomed to the 
“ parts ” system it may be useful to know that 
if the solids are weighed in grains and the 
liquids in minims (480 to the ounce), the pro- 
portions will be about right. 
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No. I 

No. 2 

No. 3 

No. 4 

No. 5 

Hydroquinone 

10 

10 

TO 

10 

10 

Sodium sulphite . 

25 

40 

30 

35 

35 

Potass, femeyanide 

60 

120 

90 

25 

25 

Water . 

600 

900 

950 

1000 

550 

Potass, hydrate 

50 

50 



50 



Sodium hydrate . 



30 


60 

Water . 

100 

100 

90 

550 

550 


For use, A and B are mixed together in pro- 
portions as follow : No. i — i oz. of A, with 
24 drops of B , very rapid in action, but inchned 
to fog. No. 2 — I oz. of A, with 48 drops of B ; 
a rapid developer, and gives strong contrasts. 
No. 3 — I oz. of A, with 96 drops of B ; gives 
softer negatives. No. 4 — i oz. of A, with 50 to 
70 drops of B ; slow working. No. 5 — Mix in 
equal parts ; a good, normal developer, which 
works slowly and gives clean negatives. 

One drawback to hydroquinone has been 
understood to be that it cannot be made up in 
a highly concentrated form, as, for example, a 
xo per cent, solution. J. B. B. Welhngton, 
however, as long ago as March, 1889, published 
the following formula for a 10 per cent, 
solution : — 


A. 

Hydroquinone 

I oz. 

no g. 


Methylated spirit 


350 CCS 


Sulphurous acid . 


350 „ 


Water to . 

10 ,, 

1,000 „ 

B. 

Sodium hydrate . 

I oz. 

no g. 


Sodium sulphite . 

I M 

no ,, 


Water to 

10 „ 

1,000 CCS. 


For use, add i drm. each of A and B to 2^ oz. 
of water. In the above formula the methylated 
spirit is used to dissolve the hydroqmnone and 
the sulphurous acid to prevent oxidation. 

Hydroquinone may be used again and again 
for sever^ negatives without fear of staining ; 
but ultimately it gets into a condition in 
which it stains badly. It keeps well in solution. 
It should always be dissolved after the sodium 
sulphite. 

In process work, hydroquinone is regarded as 
the most useful developer for dry plates and 
collodion emulsion. For the former it is used 
cither alone or in conjunction with metol. 

HYDROQUINONE INTENSIFIER 

This was recommended by Dr. Eder in 1890. 
The following two solutions are made : — 


A. Hydroquinone . 20 grs. 11-5 g. 

Citric acid . . 12 ,, 7 ,, 

Water (distilled) . 4 oz. x,ooo ccs. 

B. Water (distilled) . r oz. 275 g. 

Silver nitrate . 16 grs. 92 „ 


Mix 3 oz. of A with I oz. of B, and immerse 
the well-fixed and washed negative until dense 
enough ; finally wash. 

HYDROQUINONE WITH METOL {See 
“ Developers, Mixed," and “ Metol- 
hydroqumone.") 

HYDROSULPHITES, DEVELOPMENT 
WITH 

Jules Breton experimented in 1890 with a 
rather intense developer, formed of a solution 


of sodium hydrosulphite, NaOSgO,, mixed with 
double sulphite of sodium and of zinc. There 
IS some trouble with deposits, but it is possible 
to obtain dry plate negatives of a fine black, 
if care is taken. 

HYDROTYPE 

A reversed collotype process chiefly due to 
Cros. It has been used in a modified form for 
colour printmg. A gelatine image is made to 
absorb dyes m proportion to the action of hght, 
so that when paper is brought into contact with 
the stained plate whilst damp an image is 
obtamed from the dye. 

HYDROXYL {See “ Hydrogen Peroxide.") 

HYDROXYL CARBON COMPOUNDS 

Carbohydrates containing the hydroxyl group 
OH for a hydrogen atom. 

HYDROXYLAMINE {See “ Hydroxylamine 
Hydrochloride ") 

HYDROXYLAMINE HYDROCHLORIDE 

(Fr., Chlor hydrate d* hydroxylamine ; Ger., 
Salzaures Hydroxylamtn) 

NH, OH HCl. Molecular weight, 69*5. Soluble 
in water and alcohol. It takes the form of 
colourless crystals, and can be prepared by 
reducing ethyl nitrate with tm and hydrochloric 
acid and chlorismg. Both hydroxylamine and 
the hydrochloride are vigorous developers when 
rendered alkalme with caustic alkalis, but they 
are of no practical value as nitrogen gas is evolved 
during development, which either pits the film 
all over or strips it from the glass. 

HYDROXYTRICARBOXYLIC ACID {See 

" Carboxyhc Acids.") 

HYGIENE IN PHOTOGRAPHY 

Photography does not now mvolve many risks 
to health, but it is necessary to remember that 
there are still a few chemicals used which mjure 
the worker’s hands if they come in contact with 
them, and of which the fumes become dangerous 
if inhaled. Should the dark-room be insuffi- 
ciently ventilated the atmosphere will become 
stuffy and cause headaches ; and, of course, when 
strong-smelhng chemicals are used — as ammonia, 
sodium sulphide, etc. — good ventilation is all 
the more important. 

Many users of a red light find that it makes 
their eyes ache if employed for any length of 
time, and when this happens a weak solution 
of boraac acid should be made up (8 grs. to i oz. 
of water), and this should be mixed with an 
equal volume of hot water and applied to the 
eyes with a clean handkerchief or sponge. 

When the daguerreotype process is worked by 
experimentalists, particular care should be taken 
not to inhale the fumes from the mercury, as 
they are most dangerous. The fumes from collo- 
dion (ether, really) and ammonia involve but 
slight risk to the health, but they affect the 
eyes. Should ammonia be found to affect the 
worker, he should sniff weak acetic acid or 
ordinary browm vinegar, and he may sip a little 
of the latter with helpful results. 

The fumes from all acids, particularly hydro- 
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fluoric, and from potassiutu cyanide are more 
troublesome ; when these substances are used, 
the dark-room must be well ventilated, other- 
wise bad headaches will occur and the mem- 
branes of the eyes, nose, and throat be affected. 
The best remedy for acid fumes is to sniff weak 
ammonia. 

Some chemicals injure the skin and the clothes 
if they come in contact ; particularly is this the 
case with nitric acid, which bums severely. The 
remedy is to apply a strong solution of common 
washing soda or weak ammonia, or, in fact, any 
alkali. Potassium bichromate affects the skin 
at times, and the subject will be found dealt with 
imder “ Bichromate Disease.” Platinum solu- 
tions are not often looked upon as dangerous, 
but when using them or large quantities of 
platinum paper some workers suffer from a 
skin disease and also nasal catarrh. A warm 
and weak solution of salt and water smffed up 
the nose occasionally will, as a rule, cure the 
catarrh, while the same solution of salt and water 
will soothe and possibly quite cure the skin 
trouble. Ilydroquinone, amidol, and metol 
developers (more particularly the last named) 
affect some workers, and when they do the 
treatment as prescribed under “ Bichromate 
Disease ” may be tried, or the following oint- 
ment, which any chemist will make up, used : — 

Ichthyol . . • • 1 part 

Danoline .... 2 parts 

White vaseline . . . 3 »» 

Boric acid . . . . 20 ,, 

All developers are apt to affect the skin more 
or less, and, after developing, the hands should 
always be well w’avShed with warm water and a 
good so^ of the carbolic variety. Developer- 
stained migemails may be cleaned by rubbing 
with ink eraser ; or in troublesome cases they 
may be rubbed with lemon juice or ammomum 
persulphate crystals. When usmg developers 
that stain, workers should wear rubber finger- 
stalls or gloves. To keep the hands white and 
soft they should be rubbed with new milk pre- 
vious to developing. Should an irritation be 
felt after using a mercury and ammonia inteiisifier, 
the remedy is to wash the hands with warm 
water, dab — not rub — dry with a soft towel, and 
rub in the following soothing mixture : — 

Glycerine . . .4 drms. 1 7 ccs. 

Carbolic acid . • i „ 4 „ 

Alcohol . . , 5 oz. 1,000 „ 

HYGROMETER (Fr., HygromHre ; Ger., Hygro- 
meter) 

An instrument for measuring the amount of 
moisture in the atmosphere, occasionally used 
in plate and paper factories and in collotype 
printing rooms. 

HYPERFOCAL DISTANCE 

Assuming an object at an infinite distance 
from a camera to be sharply focused, the 
object is next brought nearer to the camera, and 
the distance at which the image visibly loses 
its sharpness is the hyperfocal distance. Assum- 
ing the degree of permissible imsharpness to be 
a circle of confusion yj-y in. in diameter, the 
hyperfocal distance in inches for any given lens 
at any given aperture is arrived at in the follow- 


ing way. Multiply the focal length by itself, 
multiply the product by 100, and divide the 
result by the / number. The focal length being 

5 in. and the aperture //8, ^ ^ sc 

2 *100 ® 

— ^ ** 312^ in. = about 26 ft. The hyper- 
focal distance is sometimes called the “ fixed 
focus,” and it becomes shorter as the aperture 
is reduced ; in the case of the 5 -in. lens, it is 
about 13 ft. at //16 and about 6^ ft. at //32. 

HYPERGON LENS 

A wide-angle, double anastigmat lens, con- 
sisting of two very thin single semiglobular 
lenses. The largest aperture is //22, and the 
angle included about 135°, the diagonal of the 
plate covered being five times the focal length 
of the lens. In order to equalise the illumina- 
tion over this large field, outside the lens is fixed 
a revolving star diaphragm, winch, during part 
of the exposure, is made to revolve by a jet of 
air and then dropped out of the way. Ihe 
hypergon is im corrected for chromatic aberration. 

HYPERSTEREOSCOPY 

The making of stereoscopic views of distant 
objects from two separate and widely apart 
stations, with ordinary camera and lens. 

HYPERTELESTEREOSCOPY 

Hyperstereoscopy with telephoto lenses. 

•• HYPO 

The abbreviated and popular name for sodium 
hyposulphite {which see). For ” hypo ” fixing 
baths, see ” Fmng,” “ Acid Fixing Bath,” and 
“ Alkalme Fixing Bath.” 

“HYPO'' IN DEVELOPER 

The addition of very small quantities of 
” hypo ” to certain developers is sometimes 
advised ; with the ferrous oxalate it acts as an 
“ accelerator,” because it decomposes the ferric 
oxalate formed, which acts as a restrainer. 

“HYPO" ELIMINATORS 

Various chemicals have been suggested from 
time to time for the purpose of curtailing the 
washing of negatives and prints by chemically 
destroying the last traces of ” hypo,” such as 
hypochlorite of zinc, eau de Javelle, iodides, 
alum, lead acetate, hydrogen peroxide, potas- 
sium permanganate, etc., and recently several 
of the persulphates and percarbonates have been 
introduced under fancy names Many if not all 
of these merely convert the hyposulphite into 
tetrathionate. It must not be forgotten that 
the hyposulphites of silver have to be dealt with 
as well as the hyposulphite of soda, and these 
are not necessarily more soluble. If rapidity 
of output regardless of permanency is the result, 
then the use of such chemical agents is warranted, 
but considering that all possible traces of the 
hyposulphites can be removed by an hour’s 
washing correctly performed, it is an open ques- 
tion whether such means are justified. ^ 

“ HYPO " STAINS {See ” Stains, Removing.”) 

“HYPO "-ALUM TONING {See “Alum- 
‘hypo* Toning.”) 
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ICELAND MOSS 

A moss or lichen found in the Arctic regions. 
It forms, when boiled in water, a jelly which 
has a few photographic uses, notably as a vehicle 
for sensitive salts when sensitising fabrics. 
Carrageen (Irish moss) has much the same pro- 
perties. 

In process worh^ the gelatinous nature of this 
substance has suggested its use as a substitute 
for fish-glue in the enamel process of photo- 
etching, but it was not found to have any 
advantages over fish-glue. 

ICHTHYOCOL, OR ICHTHYOCOLLA 

Fish-glue or isinglass. 

ICHTHYOL 

A bituminous substance which emulsifies 
quite easily with water, and can be added 
to collotype emulsions, with the object of 
strengthening the coatmg. Dissolved in a 
mixture of ether and alcohol, it leaves by 
evaporation a granular layer similar to resin 
gram or bitumen gram. Dissolved with an 
equal weight of water it forms an ink w^hich 
has the property of attractmg greasy ink and 
repelling water, so that it may be used for 
hthographic purposes. 

ICONOMETER (Fr., Iconomitre ; Ger., Ikono^ 
meter) 

A view meter giving a direct image and en- 
abling the best standpoint with a given lens to 
be ascertained without first setting up the 
camera. One form is a rectangular open frame 
of watch-spring set upright on a horizontal rod 
graduated in centimetres. On placing the eye 
at a sight at the zero end of the rod, the exact 
view given by the lens with the camera in that 
position is seen through the frame. The latter 
is movable on the rod by means of a slide, for 
use with lenses of different focal lengths. The 
rod itself is hollow, and when the instrument is 
not in use the frame can be folded up and in- 
serted inside it, together with the sight, it 
being then placed in the pocket hke a pencil. 

ILLUMINANTS, LANTERN (See “Optical 
Dautern Illuminants.”) 

ILLUMINATION, DARK - ROOM (See 
“Dark-room Illumination.”) 

ILLUMINATION. INTENSITY OF (Fr., 7n- 
tensiti d' illumination ; Ger., Lichtsidrke) 

The visual strength or brightness of hght. The 
intensity of light passing through a lens or pin- 
hole is proportional to the area of the opening 
through which it is admitted, the opening, in 
the case of a lens, being the oiaphragm 
or stop. It is also inversely proportional to 


the distance from the source of light of the 
surface receiving it, since the hght obviously 
spreads out and becomes attenuated. The rule 
is, the intensity of illumination is inversely pro- 
portional to the square of the distance, but 
photographically this rule tends to break down 
if carried beyond certain moderate himts. The 
intensity is weakened when the light is made to 
cover a larger surface, as, for instance, if it 
strikes the plate at an angle instead of perpen- 
dicularly, which may happen when usmg the 
swing-back or swing-front. The margins of 
the view given by a wide-angle lens are often 
not so well ht as the central portion, because the 
marginal rays reach the plate at an acute angle. 
Printing frames should be placed square to the 
light ; if inclined, not only is the light spread 
and weakened, but much lost by reflection. 

IMAGE, [LATENT OR INVISIBLE (See 

“ Latent Image.”) 

IMMERSION LENS (5<5^ “ Objective.”) 

IMOGEN SULPHITE (Fr., Imagine sulfite: 

Ger,, Imogen sulfit) 

A developer needing only a saturated solution 
of sodium carbonate to make it active. It 
occurs in a pinkish white powder which keeps 
well, both dry and in solution, owing to there 
being combined with it the necessary amount 
of preservative ; it yields negatives of a good 
warm-black colour. Potassium bromide in small 
quantities acts only as a preventive of fog ; 
larger quantities have a stronger restraining action 
and increase contrast. For correct exposures 
no bromide is required, but for over-exposure 
a lo per cent, solution may be used. The 
imogen sulphite developer is made up in two 
solutions, the makers’ instructions being as 
follow : — 

A. Imogen sulphite i oz., wsirm water 12 oz. 

B. A cold saturated solution of soda carbonate. 

For correct exposures take of solution A 
2 parts, and B i part. Add water, and use 
more of B for under-exposures. For bromide 
paper, the above solutions should be diluted 
with an equal amount of water, bromide being 
added. Fix in an acid fixing-bath. 

IMPERIAL 

A size of photographic mount which varies 
between in. by 10 in. and 7J in. by 9J in. 

IMPRESSIONISM 

This term is often used vaguely and with great 
differences of meaning. The broad idea implied 
is that a subject is rendered as it first strikes the 
eye ; as it appears at one particular time ; or so 
as to convey, first and foremost, the genera] 
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mental impression created by its appearance 
under certain conditions. Now a hurried impres- 
sion would be more or less general, and lacking 
in such detail as would be noted after prolonged 
or frequent examination. Hence the idea that 
impressionism means indistinctness, or involves 
“fuzziness.” This is not necessarily so. The 
impression, or mental effect, might be one of 
brilliance, sharpness, and wealth of detaiL 
To take an example. A photographer's 
impression of a church tower might be that it 
was one white, gleaming mass, standing out 
vividly from all its surroundings. To convey 
this impression he would probably emphasise the 
darkness of the sky behind it, and suppress detail 
and light everywhere but in the tower itself. 
Under other conditions the same tower might 
convey the impression of a sohd silhouette stand- 
ing forth boldly against a briUiant sky. In 
neither case would the tower be rendered with 
the realism that an architect would require as a 
record of its design. In each case it would be 
treated so as to suggest as far as possible the 
particular impression it made at the time. This 
IS, of course, a simple case to take. Camed 
farther, the desire for impressionistic renderings 
leads to the adoption of all sorts of devices to 
modify, control, and emphasise actual photo- 
graphic results. 

INCANDESCENT LIGHT {See “Artificial 
Light.”) 

INCIDENCE, ANGLE OF (Fr., Angle d'incu 
deuce ; Ger., Einfallwinkel) 

The angle which a ray of light falling on a flat 
surface forms with the perpendicular to that 
surface, or to the tangent if the latter is curved. 
Thus, if a ray of light c D strikes a plane surface 
E P at the point d, as shown by diagram A, the 
angle c D G made by the ray c D with D G, a per- 
pendicular to E F drawn from the point D, is 
the angle of incidence. The line c D is called 
the line of incidence. If the plane surface is a 
mirror, the light will be reflected from D in the 


O 



A. Diagram Illustrating B. Diagram Ulostrating 
Angle of Incidence Line of Inddence 


direction d h. The angle H D G, formed by the 
perpendicular with the line of departure of the 
ught, is termed the angle of reflection, and is 
always equal to the angle of incidence. When 
the Ime of incidence is itself perpendicular to the 
receiidug surface, the light is reflected back along 
its origmal course, or in the case of a transparent 
body passes straight through without refraction. 
When a ray of light strikes a transparent surface 


of different density to that in which it was pre- 
viously moving it is refracted. Provided the 
transparent body has parallel sides, as, for in- 
stance, a sheet of glass, the ray will emerge after 
refraction m a direction parallel with the line of 
madence, and at the same angle as the angle of 
incidence, as shown at B. {See also “ Reflection ” 
and “ Refraction.”) 

INCIDENCE, LINE OF (Fr., Ligne d^nci- 
deuce ; Ger., Einfall Lime) 

The straight hue taken by a ray of light pro- 
ceeding towards any surface, whether it strike 
the latter obliquely or at a right angle. {See 
also “ Incidence, Angle of.”) 

INDEX OF REFRACTION {See “ Refraction.") 

INDIA TINT MOUNT 

A mount that has pasted down on it a sheet 
of thin tinted paper slightly larger than the 
print which it is to carry. The mounted print 
thus shows a narrow margin of one tint with a 
wider border of another. A cheap imitation 
is made by printing the central tint by litho- 
graphy. 

INDIAN INK (Fr., Encte de Chine; Ger., 
Tusche) 

Indian ink is only so called ; actually it is 
Chinese ink, which formerly was available only 
in the form of cakes or sticks which had to be 
rubbed up with water for use, but which is now 
obtainable in the prepared liqiud form, water- 
proof if desired. It is frequently used for 
painting out backgrounds, etc., in negatives, 
so that they appear white m the print. It is 
inferior to Indian red for this purpose, as it has 
a great tendency to crack badly after drying, 
and so render the work valueless. 

To prevent work done in Indian ink running 
when touched -with water, a tiny piece of potas- 
sium bichromate should be rubbed up with each 
saucerful. 

Indian ink is not now used so much as formerly 
for process drawings, the modern waterproof 
inks having largely superseded it. 

INDIAN RED 

An opaque water colour composed principally 
of a natural earth. It is used for painting out 
backgrounds or portions of a negative that are 
to show as white m the print. The moist form, 
in tubes, is preferable, and the pigment should 
be applied to the film very thickly. It has no 
tendency to crack after drying. 

INDIARUBBER (Fr., Caoutchouc ; Ger., KatU- 
schuk) 

Synonyms, caoutchouc, gum elastic, rubber. 
Insoluble in water and alcohol, soluble in carbon 
disulphide, chloroform, benzene, etc. A natural 
product, the coagulated juice of various plants 
belonging to the natural order Euphorhiacece . 
It occurs m brownish black cakes, balls or hollow- 
shaped pieces. It is very elastic and of charac- 
teristic odour. When heated with 10 per cent, 
of sulphur it becomes vulcanised. For photo- 
graphic purposes, the pure washed and masti- 
cated rubber, not the vulcanised rubber, should 
be used. It is employed as an edging for 
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collodion plates and as a mountant. The most 
satisfactory solvent is carbon disulphide with 
S per cent, of absolute alcohol, in which the 
rubber, cut in small pieces, should be allowed to 
stand with agitation till dissolved. In order to 
save the trouble of making, the ordinary cycle 
tyre cement may be used and thinned down 
with disulphide or chloroform. The great draw- 
back to its use as a mountant is that the 
rubber perishes m time, and the print leaves 
the mount. 

In process work^ a solution of indiarubber 
in benzole of 2 per cent, strength is used in 
stripping wet collodion films. The collodion 
negative is flowed with the rubber solution, and 
when this is dry it is again flowed with stripping 
collodion. The rubber solution prevents the 
solvents of the stripping collodion reachmg the 
original collodion film, and at the same time 
increases the flexibility and toughness of the 
film. 

Indiarubber solution is used m the collotype 
process for attaching to the negative the tinfoil 
used for masking. 

In aerograph retouching, some workers use 
indiarubber solution for stoppmg-out certain 
portions of the print on which the aerograph 
spray is not wanted After the spraying is done 
the rubber film easily peels off by rubbmg with 
the finger-tip, and carries with it any spray that 
has overstepped the boundaries of the stoppmg- 
out medium. 

INDIARUBBER CLOTH (Fr , Drap de caout- 
chouc : Ger., Kautschukzeug) 

Thin sheet vulcanised rubber, or fabric coated 
on both sides with a thm film of the latter. India- 
rubber focusing cloths are of value in protecting 
the camera during bad weather. Cut pieces of 
rubber fabric or sheet rubber pads are employed 
to lay over prints when squeegeeing, and are 
placed at the back of platinotype paper in the 
frame when printing, to protect it from damp. 

INDIARUBBER MOUNTANT {See ‘‘India- 
rubber" and “ Mountants.") 

INDICATOR {See “ Exposure Indicator," 
" Print Indicator," etc.) 

INDIGO PRINTING 

A process of photographic printing on fabrics 
by means of a mixture of indigo white, sodium 
bisulphite, soda, water, and gum. The image 
is developed in a caustic soda solution. 

INDOOR PHOTOGRAPHY 

Apart from actual studio work, a good deal of 
photography can be done mdoors in almost every 
house, and that without any elaborate or unusu^ 
addition to the ordinary outdoor apparatus. 
Flashlight work comes mider a special category. 
A good deal can also be done nowadays with the 
ordinary domestic means of artificiid illumina- 
tion. But still more can be done by daylight. 
Flowers, fruit, and all kinds of still-hfe subjects 
can be most effectively and conveniently dealt 
with indoors, and portrait and figure studies 
provide a wide and varied field of operations. 
Except in special cases, the ordinary window 
lighting requires some modification before it is 


suitable. It is generally necessary not only to 
use blmds to shut out part of the light and con- 
trol the direction of what is admitted, but to 
have a diffuser to soften it and make it even. 
This may be white muslm or buttercloth, which 
it is generally convement to stretch on a light 
wooden frame. It is also necessary to have a 
second screen of more opaque fabnc to act as a 
reflector on the shadow side. Considerations of 
space often compel the use of lenses of some- 
what short focus, but every effort should be 
made to avoid this, especially in the case of work 
from the figure. Lenses of large aperture are 
also an advantage, as they not only facilitate 
focusing in what is frequently a subdued light, 
but permit of shorter exposures. Smtable back- 
grounds must also be considered. Sometimes 
the actual surroundings of the room are appro- 
priate, but one or two plain backgrounds, both 
light and dark m tone, are almost essential. For 
still-life studies sheets of paper or cardboard 
of various colours are useful as backgrounds, and 
as the lighting is generally from the side it is 
easy to avoid cast shadows on them. 

INDOTINT (Fr. and Ger., Indotini) 

A photo-mechanical process resembling collo- 
type, invented by Roche, of New York. A 
copper plate roughened by the sand-blast, to 
secure adhesion of the sensitised gelatine &m, 
is used instead of the ordinary thick glass 
plate. 

INDUCTION COIL (Fr., Bobine ; Ger., Induh- 

honsroUe) 

Induction coils are almost universally em- 
ployed to produce the high potential currents 
necessary to excite the vacuum tube in X-ray 
work An induction coil consists of three parts 
entirely insulated from one another. In the 
centre is the core, a bundle of soft iron wires laid 
longitudinally. Roimd this is wound, as on a 
reel, two layers of stout insulated copper wire 
to carry the primary current from the public 
main or accumulators. Round this primary 
winding, and well insulated from it, is wound 
the secondary, of very thm insulated copper 
wire, often many miles in length. Directly the 
current is switched on through the primary the 
core becomes magnetised, causing the secondary 
coil to give out a current which flows in the 
reverse direction. This induced current is only 
of momentary duration. A greater though still 
momentary effect is produced when the current 
is switched off. In order to produce a rapid 
and continuous series of shocks or discharges 
from the secondary coil With which the tube is 
in circuit, the current through the primary must 
be interrupted and renewed several hundred 
times a minute. 

This rapid starting and checking of the flow 
of current through the primary winding, technic- 
ally known as " making " and “ breaking " 
contact, is automatically accomplished by means 
of “ contact breaks " {which see). 

INERTIA (Fr., Inertie ; Ger., Inertia^ Trdgheit) 

A term adopted by Hurter and Driffield to 
measure the .slowness of a plate ; the greater the 
inertia the slower the plate. {See " Sensi- 
tometry.") 
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INFINITE RAYS 

Rays emerging from an extremely dist^t 
point and consequently practically parallel with 
one another. 

INFINITY 

Photographically, a distance beyond which no 
readjustment of focus is necessary to secure a 
sharp image of more distant objects. It in- 
creases in proportion to the focal length of the 
lens used. It is expressed on focusing scales by 
the sign 00, the abbreviation INF, and occasion- 
ally the initial D (distance). 

INFLECTION 

Synonymous with “ diffraction ” {which see), 

INFRA-RED RAYS (Fr., Rayons infra-rouge ; 

Ger., Ultraroten Strahlen) 

A vast region of the spectrum lying beyond 
the red and to which our eyes are not sensitive, 
but which we are conscious of in the form of 
heat. Although we cannot see this region we 
know that it is traversed by absorption lines 
exactly in the same way as the visible spectrum ; 
they have been detected not only by direct photo- 
graphy by means of a speaal collodion emulsion 
(Abney), but also especially by means of the 
bolometer {which see). The absorption lines are 
indicated by the letters of the Greek alphabet. 
As most glasses are comparatively opaque to the 
infra-red rays, spectrosc'Opes for the examination 
of this region have to be fitted with rock salt 
or sylvin lenses and pri.sms, or else transmission 
diffraction gratings with comparatively wide 
spacings, these gratings being m many cases 
made of silver or platinum wire. 

INITIAL POWER 

In photo-micrography, the initial power of a 
microscope objective is the magnification which 
the lens will give without an eyepiece at a dis- 
tance df 10 in, from its back lens ; for example, 
if the image of an object thrown by the objective 
Upon a screen at 10 m. distance magnifies the 
object 20 diameters the initial power of the 
objective would be 20, The initial power of an 
eyepiece or ocular is the magnification given by 
the eyepiece itself. The initial power of an 
objective multiplied by the initial power of the 
eyepiece gives the total magnifying power of 
the lenses used. 

INK FOR GLASS. PORCELAIN, ETC. 

Ink for writing names on glass bottles, porce- 
lain dishes, tins, etc., may be made by dissolving 
60 grs. of powdered copal in i oz of oil of laven- 
der made warm, and then mixing the solution, 
by means of a palet*^ “-knife on a stone, with 
6 grs. of lampblack and 2 grs. of indigo ; if other 
colours are wanted, vermilion, ochre, etc., may 
be used. The mixture is applied with a fine 
camel-hair brush. To make the '^iting stand 
out prominently on glass it is advisable first to 
amt a shield or tablet on the glass, using white 
a Ih enamel for the purpose. 

A mixture particularly suitable for lantern 
slides may be made by dissolving i drm. of 
shellac in J oz. of methylated spirit; then dis- 
solve \ drm. of borax m ^ oz. of water. The 
solutions should be mixed together very slowly. 


and if a precipitate forms the mixture should be 
heated until clear. Enough aniline dye of a 
suitable colour — ^methylene blue is generally 
used — should be added to colour the mixture. 
This dries quickly and is permanent. 

INK FOR LABELS {See “Labels, Water- 
proof Ink for.”) 

INK PRINTING 

Poitevin’s pigment process depends upon 
three facts : ferric duonde renders gelatine 
insoluble, ferrous chloride has not that effect, 
and light converts the feme into the ferrous 
chloride. If paper is coated with gelatine and 
ferric chloride, printed under a negative, and 
placed in warm water, the shadow portions 
(those acted upon by light) are made soluble. 
Thus a negative is made from a negative and a 
positive from a positive, i oz. of gelatine is 
soaked in 15 oz. of water, dissolved by heat, and 
100 grs. of Indian ink mixed in very thoroughly. 
Paper is floated on the still warm mixture for 
three minutes, dried quickly, and immersed in 
the following sensitive mixture until limp : — 

Iron perchloride . . i oz. no g. 

Tartaric acid. . . 140 grs. 32 „ 

Water . . . . 10 oz. 1,000 ccs. 

The paper is dried in the dark, printed under a 
positive, and developed and fixed simply by 
waslung gently in warm water. 

Another method invented by Poitcvin is to 
float plain paper for three minutes on a sensitive 
mixture prepared as follows : — 

Iron perchloride . .144 grs. 33 g* 

Citric aad . . . 96 ,, 22 ,, 

Water . . • .10 oz. 1,000 ccs. 

The paper is dried qmckly m the dark, printed 
under a positive and developed by immersing 
in a weak solution of Indian ink in glycerine. 
The ink will affect only those parts that have 
not been acted upon by light. The developed 
print is finally briefly washed and dried. 

Most of the photo-lithographic and collotype 
processes may be described as ink-printing. 
The sensitised bichromate image is rendered 
susceptible to printing ink by exposure to light. 
The Ampin type process, and the Ordoverax 
processes {which see), also show that the iron salts 
are capable of being made to take up fatty inks. 

INK PROCESS 

A method of printing by which photographic 
pictures may be obtamed in common writmg- 
ink, sometimes referred to as the gallate of 
iron process. A sheet of white paper is immersed 
in a nearly saturated solution of potassium 
bichromate and dried, being now of a bright 
yellow colour. It is next placed under a nega- 
tive and exposed to sunlight, w'hich acts upon the 
bichromated surface and gives a pale brown 
picture. When all detail can be seen, wash in 
plain water for about an hour in order to remove 
the yellow and superfluous bichromate. This 
washing serves to fix the print, which should be 
of a pale yellow colour on a white ground. The 
print is given a colour and at the same time 
intensified by immersing for a few minutes in a 
lolution of 5 grs. of iron protosulphate (ferrous 
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sulphate) m i oz. of water ; well wash, and place 
in a moderately strong solution of tannic acid, 
which will cause tannate of iron (writing-ink) 
to be deposited, a black image being formed. 
The difficulties of the process consist in 
thoroughly eliminating the chromium and fer- 
rous salts, and in obtaining the writing-ink of a 
good black colour. There are other methods. 

INK, WATERPROOF {See “Isabels, Water- 
proof Ink for.”) 

INK, WHITE 

White ink is used on black lantern-slide 
masks. To prepare it, take a cake of Chinese 
white water-colour, and rub it up with water 
by means of a camcl-hair brush until of the con- 
sistency of ordinary ink. It is put into a pen 
with the brush and the title written with the 
pen. A white ink that may be stored in a bottle 
is made by taking : — 

Isinglass . . . J oz. 77 g. 

Chinese white . .1 ,, 310 ,, 

Methylated spirit . . i drm. 35 ccs. 

Water as required. 

Soak the isinglass in i oz. of water until soft, 
heat until dissolved, and rub up with the Chinese 
white in a hot mortar. Add water until the 
mixture is of the consistency of ordinary writing- 
ink. Finally add the methylated spirit and botUe 
for use. If the ink is to be kept for any length 
of time, add 2 drops of carbolic acid as a preser- 
vative. A passable white ink is made by rubbing 
up zinc white with gum arabic solution. 

INKING-UP 

In photo-mechanical processes this term is 
often used. For instance, in photo-hthography 
the transfer print after exposure is inked il over 
with a thin coating of ink, previous to develop- 
ment. The same is done in the case of direct 
prinbng on stone or metal. In line photo- 
etching tlic print on the zinc is mked-up after 
exposure by applying all over by means of a 
composition roller a tliin coating of a special 
kind of transfer ink. The image, after it has 
been developed on the stone or plate, is often 
strengthened by keeping the plate moistened 
with gum water and passing over it a roller 
charged with hthograpliic ink, but although this 
IS oiten spoken of as mkmg-up it is more cor- 
rectly called ‘‘ rolhng-up ” {which see). 

INK-PHOTO PROCESS 

A photo-mechanical process worked since 
about 1882 by a London firm. It is understood 
to be based on a grained image formed in a 
similar manner to the collotype process, a transfer 
being taken therefrom and put down on stone 
for printing in the lithographic manner. 

INSECTS, PHOTOGRAPHING 

The photographing of insects falls naturally 
under two heads - namely, photographing living 
insects, and photographing dead, set specimens. 
Living insects .should be photographed in their 
natural environment, the caterpillars on their 
favourite food-plant, the butterfly or moth upon 
the flower, tree-trunk, wall, or other situation 
which it most frequents. The most interesting 


and valuable results will be obtained by concen- 
trating one’s efforts upon one insect at a time, 
and working to produce a complete set of photo- 
graphs which will show every stage in its life- 
history from the egg to the perfect insect. The 
reflex camera is undoubtedly the best type for 
photographing living insects, as it enables one 
to follow and focus the subject up to the instant 
of making the exposure, and, being fitted with a 
focal plane shutter, permits the maximum 
amount of light to reach the plate during expo- 
sure. A good lens of large aperture and fairly 
long focal length should be used, one with a 
working aperture of //4*5 or //6, and having, for 
a quarter-plate, a focal length of 7 in. F'ist 
isochromatic plates should always be used. 

For photographing dead, set specimens, an 
ordinary rigid stand camera, having a long 
extension of bellows, will be most useful ; and 
for all-round purposes a half-plate size will be 
most convenient, because of its greater bellows 
extension. The plate-holders can be fitted with 
adapters to carry quarter-plates, and the front 
of the camera should have two or three extra 
lens-panels, so that lenses of varying focal 
lengths may be used By this means i^is possible 
to obtain photographs direct of life size, and also 
of two or tliree diameters magnification. The 
set specimen should not be placed upon a draw- 
ing-board or similar support, as the shadows cast 
by the body, legs, and wings of the insect will 
give a very unpleasant and confusing effect. A 
good, clear sheet of glass should be used, and the 
insect can then be pinned on to a tiny piece of 
cork which will not be large enough to show and 
which has been cemented in place. A suitable 
coloured background can be placed eight or ten 
inches behind the glass, so that no shadow will 
be cast by the insect. 

A notebook record should be kept of all work 
done in the field, and an entry made of each sub- 
ject, giving particulars as to the plate used, lens 
and stop, exposure, lighting, time of day, day 
of month, result obtained, and any notes of 
interest concerning the subject itself. F. M-D. 

INSENSITIVENESS 

Occasionally a plate or film is found to lack 
in parts the general sensitiveness. This is almost 
always due to the local action of some desensitiser, 
generally a metallic impurity, such as iron, etc. 

“INSTANTANEOUS** PHOTOGRAPHY 

The term “ instantaneous ” is loosely used in 
photography, being generally understood to refer 
to exposures of less th^ one second. The 
photographing of ordinary views ” instanta- 
neously ” was vainly attempted by Daguerre in 
1841, and the first authenticated ‘‘instanta- 
neous ” photograph is that of New York harbour, 
taken in 1854 

The essential conditions under which “ in- 
stantaneous ” exposures, in order to be success- 
ful, must be made are : A good hght, an efficient 
shutter, a suitable lens working at a large aper- 
ture, and a rapid plate. For average street work 
^th of a second is quite fast enough ; while if 
objects are moving to or from the camera direct 
and not at right angles, the exposure may be 
increased to iV^h of a second. According to the 
Thorn ton- Pickard Company, the following rule 
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answers for finding the “ instantaneous ” expo • 
sure for a moving object : — ^The distance of the 
object from the camera, measured in inches, is 
divided by the number of yards per hour at 
which the object is travelling, multiplied by the 
focus of the lens in inches. The result will be 
the fraction of a second, which is the longest 
allowable exposure that does not show move- 
ment in the resulting photograph. Below is 
given a table showing the correct exposure for 
various moving objects. The table is made out 
for a distance from the camera 100 times that 
of the focus of the lens : that is, for a 6-mch 
focus lens at 50 ft., a 7-in. at 58 ft., etc. 


Towards the At right an- 
Camera gles to Camera 


Man walking slowly, 
street scenes . . 

Cattle grazmg . . 

Boating . . 

Man walking, children 
playing, etc. . . 

Pony and trap, trot- 
ting 

Cycling, ordinary 

Man running a race, 
and jumping . . 

Cycle raang 

Horse galloping 


allowable eMosure is doubled, and vice versa. 
{See also “ Focal Plane Shutter '' and “ Hand 
Camera, Work with.”) 
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INSTANTANEOUS SHUTTER (Fr., Obtura- 
teur tnstantarU : Ger., Moment Vers- 
chluss) 

Any shutter which, by pressing a trigger, push, 
lever, or pneumatic ball, will give a rapid expo- 
sure lasting only the fraction of a second. A 
“ time and instantaneous shutter ” is one that 
in addition to giving ” instantaneous ” exposures 
when required, can be set to remain open for 
exposures of any length and to close at the will 
of the operator by a further pressure of the 
release. {See also “Shutters.”) 

INTAGLIO PRINTING 

Any method of printing in which the lines, 
dots, gram, or other elements of the engraving 
are sunk in the plate, so that the depressions 
are filled witli ink for printing, as distinguished 
from relief plates or blocks where the printing 
elements are raised and are inked on their sur- 
faces. Thus the old engraving or etchmg pro- 
cesses, such as mezzotint, aquatint, needle- 
point etching, copper and steel plate engraving, 
and the like are mtaglio printing processes. 
Photogravure and heliogravure are also intaglio 
methods. Of late, the term mtaglio prmtmg has 
come to be applied in a more limited sense to 
methods of forming a simk engraving or etching 
by means of a ruled screen, and the printing of 
the same by mechanical power. For some years 
past there have been machines for printing from 
flat plates, the simk image being inked and the 
surface being wiped clean by mechanical arrange- 
ments. Such machines have, however, not come 
into general use, there being almost insuperable 


difficulties in efficiently wiping the fiat surface. 
Rotary intaglio printing solves this problem very 
successfully, and the method has been success- 
fully worked for some years by a Lancaster firm 
which was the first to carry out the experiments 
and devise suitable machinery for this work. 
Their methods are secret, but a number of later 
experimenters have proceeded on the assumption 
that a photographic carbon print, which has 
been also exposed under a ruled screen, is devel- 
oped on a hollow copper cylinder. The carbon 
print forms a resist as m the photogravure pro- 
cess, and the image is thereby etched in intaglio. 
The spaces between the screen lines fonn minute 
cells which hold the ink, preventing its being 
wiped out during the printing operation. The 
hollow cylinder is placed on a mandrel and 
moimted in a machine similar to that which is 
used for wallpaper or calico printing. Under the 
engraved cylinder is an inking roller working m 
a trough of thin ink, and feeding the ink into 
the engraving. Above the engraved cylinder is 
an impression roller with an dastic covering of 
blanket or rubber. In contact with the engraved 
cylinder is a steel knife, called the “ doctor,” 
which scrapes the surplus ink quite cleanly from 
the surface, leaving it m the hollows of the 
engraving. Paper is fed from a reel, and passes 
between the impression cyhnder and the engraved 
cylinder, thus receiving a print at every revolu- 
tion of the latter. Mechanism is provided for 
delivering and cutting off the prints. The 
method has been found to present considerable 
difficulties. 

Dr. E. Mertens, of Freiburg, has extended the 
process to newspaper prmting by coupling up 
the intaglio machine to the ordinary rotary 
stereo prmting machines, so that when the web 
of paper emerges from the intaglio printing 
machine it passes into the newspaper rotary 
to receive the impression of the text formes. 

The rotary intaglio method has been applied 
to colour prmting with very fine results. 

INTAGLIOTYPE 

A process for obtaining intaglio plates, 
patented m 1893 ^7 Joseph limes A bichrom- 
ated gelatine film on a metal plate is exposed 
under a negative and devclopc d with heated 
sulphate of iron solution until the lines are clear. 
The plate is then mounted and printed from. 

INTENSE NEGATIVES 

A negative may be very dense from two or 
three causes. A plate that is considerably over- 
exposed and then developed normally will yield 
a very dense negative that takes so long to print 
as to be quite useless. If the exposure is cor- 
rect, a plate can only be too dense through 
excessive or incorrect development. If the 
shadows are strongly veiled, the cause is exces- 
sive exposure ; and the best treatment is the 
“hypo” and fern cyanide reducer. If the 
shadows are moderately clear, the cause is 
excessive development, and the ammonium 
persulphate reducer should be employed. {See 
also “ Reducing Negatives by Chemical Means.”) 

A negative may be too intense as the result of 
intensification. If mercury has been u.sed for 
intensifying, the e^ect can always be reduced 
by a weak solution of “ hypo.” 
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INTENSIFICATION OF NEGATIVES (Fr., 

Renf or cement ; Ger., Verstdrkung) 

A process whereby density or contrast is in- 
creased. Intensification processes in common 
use vary in the degree of strengthening rather 
than in their character ; with slight exceptions 
they do not change the gradation, but strengthen 
all parts of the scale m a uniform ratio. The 
exceptions are some of the processes that depend 
on bleaching with a mercuric salt as the first 
part of the operation. With Monckhoven’s 
intensifier very thm shadow detail becomes 
reduced, and tones with slightly more strength 
show no change, while the medium and stronger 
tones more than double their printing value In 
bleaching with mercuric bromide or chloride, 
exceedingly weak shadow detail is not strength- 
ened, but all other parts of the plate show a 
uniform increase in intensity 

A negative to be intensified must have been 
thoroughly fixed, as, otherwise, incurable yellow 
stains may appear. Thorough washing after 
fixing is desirable 

The following methods of working will yield 
negatives of a good black colour, free from any 
tendency to veiling, staining, or any loss of 
quality. And, m addition, the results are quite 
permanent. With all mercurial methods, how- 
ever, the intensified negative should be varnished, 
vSO as to protect the metallic deposit in the gela- 
tine film from atmospheric moisture, otherwise 
an iridescence will appear, but this may be 
removed by means of methylated spirit {see 
“Reducing Negatives by Mechanical Means”) 
A badly stained negative will not become black 
by intensification , and, in addition, when a 
negative depends for its printing quality partly 
on silver deposit and partly on stain, the result of 
intensifying will always be uncertain. The 
intensifier strengthens the silver deposit only, 
and cither decreases the staining or leaves it 
un changed 

The chief methods of intensification arc: — 
Chromium . — The negative is bleached in an 
acidified solution of a bichromate salt, and then 
re-developed. I'hc printing value is multiplied 
by 1^. Alcr curio Chloride — The negative is 
bleaclied m a solution of mercunc chloride and 
then blackened with sodium sulphite, ferrous 
oxalate or by re-development. With sodium 
sulphite the printing value is only multiplied 
by 1 1*0 I With ferrous oxalate by 2 Mer- 
curic Bromide — The working is similar to the 
preceding, substituting bromide for the chloride, 
and blackening with sodium sulphite or by re- 
development ; the printing value is multiplied 
by 2. Mercuric Iodide . — The negative is strcngUi- 
ened in a solution of mercuric iodide, and then 
re-dcveloped, the printing value being multiplied 
by 3. Silver . — Various methods of intensifying 
negatives by means of silver have been intro- 
duced. Lead, Uranium^ Copper Bromide^ etc . — 
These are treated under their own headings. 

A method that has been extensively employed 
is bleaching m a solution of mercuric chloride 
and then blackening in ammonia. This method 
IS generally considered to be unsatisfactory, and 
the results not permanent. 

Of the above, the mercurial processes are the 
most used and will here be described. For the 
others, see separate headings. 

20 


Mercurial Processes . — Most of the mercurial 
methods are satisfactory, the intensified negative 
being a good neutral black or brown-black, 
according to the process , there is no staining or 
veihng ; the increase of density is a definite and 
known quantity, and the result is permanent. 

In all processes of mercurial intensification, 
the mercuric solution should be followed by an 
acid bath (first suggested by A Haddon), its 
object being to prevent the mercury from com- 
bining with the gelatine to the detriment of 
permanency. When the plate is removed from 
the mercuric solution, it should be washed m 
two or three changes of water, and then placed 
m a bath consisting of i drm of hydrochloric acid 
m 12 oz of water, remaining in this solution tor 
two or three minutes, being then placed in a 
second quantity, and finally m a third. Next 
it IS wavshed for fifteen to twenty minutes, when 
it IS ready for the second part of the treat- 
ment. 

The following are tlie details of the principal 
methods of intensifying with mercury : — 


First method — 

A Mercuric chloride 120 grs 25 g. 

Hydrochloric aad 24 mms. 5 ccs. 

Water . . . 10 02. i,cx^ ,, 

B. Liquor ammonia? . i oz. 2; ccs. 
Water . . . 5 S'm „ 


Immense in A untJ the image is thoroughly 
bleached, and then, after treating with acid and 
washing as aliove described, immerse m B until 
thoroughly blackened. Wash, and dry. This 
method is not recommended. 

Second method — 

The negative is bleached in solution A (above 
given), treated with acid, washed, and then 
thoroughly blackened m — 

Sodium sulphite . i oz. 25 g. 

Water . , .10 ,, 250 ccs. 

This solution must be used at once, as it will 
not keep. The intensified negative is a good 
black colour, free from veiling, and the result is 
permanent , but the increase of density is very 
slight. 

Third method — 

II. Chapman Jones advocates this method. 
The plate is bleached in solution A, and then, 
after the acid baths and wavShmg, is re-developed 
witli ferrous oxalate. From the developer the 
negative passes to a weak aad bath for two mm- 
utes, and is then washed. This approximately 
doubles the printing value, and may be repeated 
as many times as desired, a corresponding 
increase of strength resulting each time. Care 
must be taken that the ferrous oxalate developer 
is freshly prepared and m good condition, or 
the negative will be badly stamed. 

Fourth method — 

Bleach in solution A, and then, after the 
aad baths and washing, re-develop with amidol 
or any clean- working alkaline developer. Pyro 
is not suitable. The result is similar to that pro- 
duced by the third method. The image is a good 
neutral black, there is no tendency to staining 
or loss of quality, and the result is permanent. 
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The increase of density is rather less than that 
jj;iven by the third method, but the operation 
may be repeated with a similar increase of 
strength. 

Fifth method — 

Bleach m 

C. Mercuric chloride . 120 grs. 27 g. 

Potassium bromide 120 ,, 27 „ 

Water . . 10 OZ IjOCXl CCS 

Treat with three acid baths^ wash, and then 
immerse in a freslily prepared solution of — 

D. Sodium .sulplute . i oz. 55 g 

Water . . 'Si, 

until thoroughly blackened. The resulting nega- 
tive IS a good neutral black without the vslightest 
staining or loss of quality, and it is quite per- 
rntmeiit. The printing value is approximately 
doubled, and repealing the process will not pro- 
duce any increase of strength. 

Sixth method - 

The w^orking is as in the fifth method, but the 
bleached image is blackened 111 — 

K. Sodium sulphite . A oz. 55 g 
Sodium carbonate. | 55 ,, 

Water . . 5" ,, 5 ckj) ccs 

This solution will keep indefinitely The 
result IS cxadly the same as that produced by 
the fifth metliod 

Seventh method — 

Bleach m solution A, and then, after the acid 
baths and washing, le- develop in amidol or 
other clean- working alkaline developer The 
gam in printing value is slightly less than that 
produced by me thoils s and^^b, but the strength 
may be mcreased by repeating the operation as 
many times as desired 

Kightli method Monclvhoven’s process — 

Bleach 111 solution A, and then, after the usual 
washing, etc., blacken m 

F. Silver nitrate . . 50 grs 23 g. 

Potass cyanide (about) 50 ,, 23 

Water . . . 5 02. 1,000 ccs. 

The silver nitrate is dissolved in the water, 
and potassium cyanide added, a little at a tiiiiei 
until the precipitate that forms is just dis- 
solved. The plate must be taken from the 
cyanide solution directly it is blackened 
through, as a reducing action on the shadow 
details begins as soon as the blackening is accom- 
plished. If the first washing is not rapid and 
effective, there will be a similar reduction. It is 
impossible to prevent a slight reduction in the 
extreme shadows. The ongmal printing value 
is rather more than doubled, excepting m the 
shadows, where the strength is actually reduced. 
The operation may be repeated if the density is 
not suffiaent, and a proportionate increase of 
strength will result each time. 

Ninth method. Mercuric iodide, humiere’s 
method — 

O. Sodium sulphite 20 grs. 46 g. 

Mercuric iodide . i „ 2*3 „ 

Water . . . I oz. 1,000 CCS. 

The sodium sulphite must be dissolved first, 
and then the mercuric iodide, which is insoluble 


in water, added ; and the solution well shaken 
until the iodide is dissolved. The solution must 
be prepared when required, as it will not keep. 
Immerse the negative in this solution, rocking 
the dish to ensure even action, and a steady gam 
in strength will result ; the maximum intensity 
is attained m about seven or eight minutes, but 
the negative may be withdrawn at any time. 
Afterwards the plate is washed, immersed in the 
acid baths as already described, washed, and 
then rc-developcd in any alkaline developer. 
Pyro or any other developer may be used, the 
printing value not being affected by the choice 
of developer, but when pyro is used the plate 
IS not quite so clean as with other developers. 
If the plate is not rc-devcloped, the image will 
gradually bleach. If the action is carried out 
fully, repetition will not produce any increase of 
strength ; but if a smaller degree of intensifica- 
tion only is attained at the first operation, repe- 
tition at any future time will complete the work 
and produce the same strength that a full action 
would have secured in the fijst instance, d'he 
intensity is greater than that given by any other 
form of mercurial intensification at one oper- 
ation, the printing value being multiplied by 3. 

In all these methods of mercurial intensifica- 
tion, a moderate washing after the final operation 
of re-developmg or blackening completes the 
work. 

In all excepting the ninth method (Lnmi^re’s 
mercuric iodide process), the treatment with 
the mercuric solution must be thorough and the 
operation must be taken as far as it will go, the 
complctciievSS of the work being judged by the 
thorough whitening of the image. If this bleach- 
ing IS not tliorough, the intensification will be 
irregular, some portions being fully strengthened 
and others only partially. It follows, neces- 
sarily, Uiat the increase of strength is a fixed 
quantity , one degree of intensification only 
can be obtained from any negative, neither more 
nor less, excepting in those modifications which 
can be repeated, 111 which cases the result of 
repetition is a senes of regular steps. 

In process work, the negatives have always to 
be mtensificd in order to get the ncccvssary 
intensity for photo-mechanical printing In wet 
collodion negatives for line work, the lead 
inlensifier is generally used, followed by ammo- 
nium or sodium sulphide for blackcumg. For 
half-tone negatives, the copper bromide mtensificr 
is more generally used, both witli wet collodion 
and collodion emulsion, tliough the lead mtensifier 
can alvSO be employed. With both mtensifiers 
the method known as “ cutting is adopted. 
1 his consists in treating the plate with a 
solution of potassium iodide and iodine, and 
afterwards applying a solution of potaSvSium 
cyanide ; this cuts off the fringe of the dots 
or lines, and so sharpens up the image, at the 
same time clearing the transparent spaces. For 
dry-plate process negabves the silver cyanide 
mtensifier is found best, and “ cutting " is 
done with potassium ferricyanide and “ hypo 
solution. 

INTENSIFICATION OF PRINTS 

Prints by most processes cannot be intensi- 
fied satisfactorily ; and generally mtensification 
is more trouble than obtaining a new print. 
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Intensification is either impossible or undesir- 
able in the carbon, platinotype, and many 
silver printing-out methods. Bromide and gas- 
light prints can be strengthened by bleaching 
with mercuric bromide and then blackening by 
means of sodium sulphite, or they may be 
bleached m mercuric chloride and then black- 
ened by means of ferrous oxalate. Silver 
intensification has a tendency to stain the paper 
slightly ; and m any method that requires re- 
development care must be taken to use a solution 
that has no tendency to stain. Another method 
of strengthening weak bromide and gaslight 
paper prints is given under the heading Sulphide 
Tuning " 

INTENSITY OF LENSES 

A term synonymous with angular aperture and 
focal aperture, and sigmfymg the ratio of aper- 
ture to focal IcngUi. 

INTENSITY RATIO 

The ratio of focal length of a lens to the 
aperture. 

INTERFERENCE HELIOCHROMY (See 
“ Lippmann’s ProceSvS.") 

INTERFERENCE IMAGE iSee “Lippmann's 
Process.”) 

INTERFERENCE OF LIGHT 

Light is a wave-like motion in the etlier, tlic 
waves proceeding m all directions precisely us 
when a stone is tlirown mto the centre of a pond. 
In order to grasp the subject of mterlerencc, 
considerations are here limited to waves pro- 
ceeding in one direction only, from left to right 
The transverse or to-and-fro motion of the 
etlicr particles may then be explained as 
follows . If a senes of wave.s start from con- 
tiguous points their individual crests and troughs 
will coincide, or, m other words, they will be m 
tlic same phase, and the result will be that the 
light IS intensified, as the resultant hght efiect 
IS the sum of the individual wave mobons It 
is not necessary even for the waves to start 
from the same point as long as they arc m the 
same phase. If, however, the path of the waves 
IS such that crest falls on trough and trough on 
crest, then it is obvious that there must be 
equal forces acbng in opposite directions. The 
result must therefore be no movements, or, m 
otlicr words, there is an interference of light, 
and consequently darkness. The waves need 
not start from the same point , as long as they 
start from points half a wave-length apart they 
are in opposite phase. 

Hitherto, the path of the hght waves has been 
considered as bemg in the same direction ; but 
when the direction is changed, as by reflection, 
then we have standing or stationary waves, which 
are of considerable interest in that they are the 
theorebcal basis of the Lippmann process. 

INTERIORS, PHOTOGRAPHING 

In addibon to the considerabons given under 
the headmg ” Architectural Photography,” there 
are a few special points that should be noted. 
The view of an interior of a room, of a church, or 
porbon of a large buildmg, must necessarily be 


taken from within its own limits ; therefore a 
wide-angle lens is necessary. If too wide an 
angle is included, there is a risk of the perspective 
effect being exaggerated. About tlurce-fourths 
of the longer side of the plate, or slighby less, 
should be the minimum focus employed ; and 
a longer focus is preferable when possible. By 
care m selecting the point of view the exagger- 
ation of the perspective effect may be minimised. 

One of the greatest difficulties in interior work 
IS the presence of windows in front of the 
camera, especially if they command a dear view 
of the sky, and form an important part of the 
lighting of the interior. These windows throw 
a glare of strong light upon the lens, rendering 
it practically impossible to secure dear negatives 
with good gradabon and tending to fog the plate. 
When these wmdows not actually included 
in the picture, a ” sky-shade ” should be fitted 
to the camera front , and if this sky-shade is 
adjustable in position it can be made to exclude 
all that part of the room where the undesiiable 
windows are situated, without obstructing any 
part of the subject included on the plate. Another 
method of arcomphshing the same purpose is i(> 
have a shield of card or thm wood. In eithci 
case, the value of the window in lighbng the 
interior is fully retamed. 

Where a window commanding a clear sky 
view IS included in the picture it should be 
covered, whenever practicable, during the greater 
part of tlie exposure. I'here will be no difficulty 
in doing thus when there are other wmdows 
which partially light the interior , should it be 
the only window, it will be quite impracticable 
to include the whole of it and secure a successful 
photograph If part of the window only iwS 
included, that part only should be covered, v^hilc 
a shield on the baseboard of the camera pre- 
vents the light from the remaining part from 
reaching Uie lens. At bmes, the sun may be 
streaming through a window that is not included 
in the picture, but the sunlight may fall on the 
floor within the field of view and cause an 
undesirable patch of light or an unequal lighbng 
of the interior. A white blind drawn over such 
a window, or sheets of white tissue paper attached 
over that part on which the sun is shimng, will 
form a remedy, these not only diffusing the light 
but illuminating dark comers in a way that 
cannot be attained by other means. 

In all interiors the inclusion of a liberal pro- 
porbon of floor or foreground assists in giving 
a sense of space. 

When a wide-angle lens is used in a room 
which is ten or twelve feet high, or when photo- 
graphing a small part of a large interior, the 
camera should be placed much lower than when 
photographing a large subject with the same 
lens. A high or normal point of view when 
including floor very near the camera gives the 
impression that the ground is runmng up-hill, 
this effect being quite obviated by lowermg 
the centre of the lens to about three feet from 

the ground. , ..i. n 4. 

It may be necessary to work with a smaU stop, 
as some portions of the subject may be very near 
the camera, and sufficient depth of focus may not 
be possible otherwise. 

Precautions against the tripod slipping must 
be taken. {See ” Tripod Holder or Support.” ) It 
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is necessary to acquire the art of capping and 
uncapping the lens as many times as may be 
necessary for casual obstructions — persons walk- 
ing across, etc. — without shaking the camera. 

Special points in photographing workshops 
are treated m the article “ Factories, Photo- 
graphing in." The subject of exposure in 
interior work is considered in detail under the 
headings “ Exposure " and “ Exposure Tables." 

INTERMITTENCY ERROR (Fr., V err euY inter - 
mittente ; Gcr., Intermittierender Fchler) 

The failure of a series of mtcrmittcnt expo- 
sures to produce the same effect as an equivalent 
continuous exposure. This is of con.siderable 
importance in scnsitometric work, where a 
sector wheel or other device is u.sed for testing 
plates. 

INVERSION, LATERAL (Fr , Inversion 
laUrale; Ger , Seiten-U mkchrung) 

The reversal of right and left, as seen when 
objects are viewed in a mirror. A ferrotype 
photograph, taken direct on a metal plate, is 
laterally inverted, as was also the daguerreotype. 
Lateral inversion becomes serious in photo- 
graphs of buildings, or where lettering occurs. 
A negative on a modern dry plate is laterally 
inverted, but the inversion is corrected in print- 
ing. In the carbon process [which see), special 
precautions are taken to avoid lateral inversion, 
either double transfer or a reversed negative 
being resorted to Reversed negatives are also 
used m photo-mechanical processes, since if 
bla:;ks or plates showed the picture the right 
way round it would obviously be inverted m the 
printed impressions. Strictly speaking, what is 
called a reverse.d negative is really unreversed ; 
it is the ordinary negative which properly 
deserves the name. It is the custom, however, 
to apply the term to negatives that give reversed 
prints. [Sec aho " Negative, Reversed ") 

INVISIBLE IMAGE [See “ Latent Image.") 

INVISIBLE RAYS, PHOTOGRAPHING BY 

The fact that photography can depict objects 
invisible to the eye has long been known. Fox 
Talbot r».f erred to the subject m his book, " The 
Pencil of Nature," published m 1844, and his 
own words are ; " Among the many novel ideas 
which the discovery of photography has sug- 
gested is the following rather curious experiment 
or speculations. When a ray of solar light is 
refracted by a prism and thrown upon a screen, 
it forms there a very beautiful coloured band 
known by the name of the solar spectrum. Ex- 
perimenters have found that if this spectrum 
is thrown upon a sheet of sensitive paper, the 
violet end of it produces the principal effect, and, 
what IS truly remarkable, a similar effect is 
produced by certain invisible rays which lie 
beyond the violet, and beyond the limits of the 
spectrum, and whose existence is only revealed 
to us by this action which they exert. Now I 
would propose to separate these invisible rays 
from the rest by suffering them to pass through 
into an adjoining apartment, through an aperture 
in a wall or screen. This apartment would thus 
become filled (we must not call it illuiuinated) 
with invisible rays, which might be scattered in 


all directions by a convex lens placed behind the 
aperture. If there were a number of persons in 
the room, no one would see the other ; and yet 
nevertheless if a camera were so placed as to 
point in the direction in which anyone was 
standing it would take his portrait." More than 
half a century later Edgar Senior, of the Battersea 
Polytechnic, took a most successful portrait imder 
what are practically those conditions. The 
source of dark (invisible) rays was an arc lamp, 
the visible light being cut off at the lens by means 
of special screens invented by Prof. R. W. Wood ; 
the necessary exposure was five minutes. The 
" X-rays " discovered by Prof. Rontgen, of 
Wurzburg, in 1896 are invisible rays, and the 
work they will do is common knowledge. 
(For " X-ray " work, see under its own heading > 

The photographic spectrum therefore stretches 
out beyond both ends of the visible spectrum, 
and measures seven or eight times the length of 
the visible spectrum. Thus, not only do ultra- 
violet rays give results photographically, but 
the mfra-red as well, although the latter are, of 
course, at the opposite end of the spectrum and 
below the visible red. 

Prof. Silvaiius Thompson, at the Royal 
Institution in 1896, illuminated a piece of 
apparently white paper by means of a pow^erful 
arc-lamp A photograph was then taken of 
the while paper, and the negative showed an 
inscription written thereon Tins inscription 
had been written upon the paper with an acid 
(citric or sulphuric) solution of sulphate of 
qumine, which, being like water m appearance, 
could not be seen by the eye. The camera 
detected it, however, because the chemical 
liquid absorbed the ultra-violet rays, and they 
were not reflected to the plate, hence they 
appeared black The experiment may be made 
by anyone, but it is important that a wet collo- 
dion plate be used and not a modern dry plate. 
Dr Gladstone made similar experiments as early 
as 1873, and exhibited his results at the Brad- 
ford meetmg of the British Association in that 
year. 

There are many substances that are fluorescent, 
or that change the refraiigibility of rays of light, 
and which have a light action upon a photo- 
graphic plate An unlighted incandescent gas- 
mantle gives off sufficient invisible rays to make 
an image upon a photographic plate. Among 
other substances are radium, mineral uranite, 
certain salts of uranium, canary glass, alcoholic 
solution of chlorophyll, aesculin, tmetnre of 
stramonium seeds, and of turmeric. 

Prof. Wood, of the Johns Hopkins University 
(USA.), has paid particular attention to the 
action of the invisible ultra-violet and mfra-red 
rays, and his lecture before the Royal Photo- 
graphic Society on September 27, 1910, should 
be referred to for full particulars. 

IODIDE (Fr., Jodure ; Ger., lodid) 

A combination of iodine with a metal. All the 
iodides — with the exception of a few of the 
heavy metals, lead, silver, mercury, etc. — are 
soluble in water, and generally of bright colours. 
They are formed by treating the metal in powder 
with iodme direct. The alkaline iodides are 
prepared in the same way, or by actmg on iron 
iodide by an alkaline carbonate. The following 
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table ^ves the equivalent quantity of the prin- 
cipal iodides used in photography and their 
corresponding proportion of iodine : — 


Iodine 

Ammo- 

nium 

iodide 

Potas- 

sium 

iodide 

Sodium 

iodide 

Cad- 

mium 

iodide 

Zinc 

iodide 

I -ooo 

I -1 42 

1-307 

i-i8i 

I -441 

I 255 

0 876 

I -ooo 

1-145 

I -262 

1-262 

1 I *099 

0705 

0-874 

I -ooo 

I -102 

1-102 

; 0-960 

0-847 

0-967 

I -107 

I -220 

1-220 

0-630 

0-694 

0-793 

0-907 

I -ooo 

I -ooo 

0*871 

0-797 

0-910 

1*042 

1-148 

1-148 

1-000 


hi process work, an iodide solution is used 
in the intensifying and “ cutting ” of line and 
half-tone negatives, as described under the head- 
ing of “ Intensification of Negatives.” 

IODINE (Fr., lode ; Ger., lod) 

I. Molecular weight, 127. Solubilities, i in 
5,000 water, i in 12 alcohol, i in 3 ether, soluble 
in carbon disulphide and solutions of alkaline 
iodides It occurs as glisteniug steel-blue-black 
plates with peculiar odour ; and it is obtained 
trom seaweeds. It is poisonous, the antidotes 
being emetiCvS, the UvSe of the stomach pump, 
magnesia, starch solution, and “hypo,” A solu- 
tion of iodine in an aqueous vsolutiou of potassium 
iodide IS used for bleaching bromide prints for 
sulphide touiiig, the formula being : — 

Fotassium iodide . 200 grs. 20 g. 

DivStilled water , i oz. 50 ccs. 

Dissolve and add — 

Iodine . . .10 grs. i g. 

and when thoroughly dissolved add — 

Distilled water to 20 oz. 1,000 ccs. 

Immerse the print in this till the image is 
bleached. The paper becomes stained dark blue, 
which may be chscharged by a 10 per cent, 
solution of sodium sulphite. 

Small quantities of iodine are added to collo- 
dion to ripen it, and a few drops of a i per cent, 
alcoholic solution is recommended as an acceler- 
ator with hydroqumone. 

In process worfiy iodine has important uses. 
When coUodion becomes colourless or lighter m 
colour it IS apt to give foggy plates. In this 
case add i nun. of solution of iodine m alcohol 
{2 grs m I drm.) to each ounce of collodion. 

lODISER (Fr., lodo-bromure ; Ger., lodirungs- 
fiiisstgketi) 

A solution of metallic or alkaline iodides and 
bromides in alcohol, kept as a separate stock 
solution and added to collodion just before use. 
{See “ Collodion Process (Wet).”) 

lODO-BROMIDE (Fr., lodo-bromure ; Ger., 
Bromiodid) 

Applied to emulsions containing bromide of 
ftilver plus a small proportion of iodide. 

lODOEOSIN {See “ Brythrosine.”) 

lODCSE 

In order to simplify the operation of iodising 
coUodion, a compound called iodose has been 


introduced. A dry mixture of suitable iodising 
salts IS made in the proper proportions, so that 
the compound has only to be dissolved in alcohol 
and added to the collodion. 

IRIDESCENCE (Fr., Iridescence ; Ger., Schein- 

fdrbung) 

The play of colours seen m thin films, such 
as oil on water, m the opal, mother-of-pearl, etc,, 
and due to the interference of light in 
extremely thin films. Iridescent colours are 
occasionally seen between the cemented coin- 
bmatioiis of lenses, and are then due to partial 
separation ; the remedy is to separate and 
re -cement them, which is work that is best done 
by an optician. 

IRIDESCENT HELIOCHROMY {See “ Lipp- 
mann’s Process.”) 

IRIDESCENT MARKINGS 

Chemical fog often seen in the form of green 
stains at or near the edges of plates and films ; 
known also as green or dichroic fog. It may be 
due to stale plates, stale sodium sulphite, and 
forcing under-exposed plates with the pyro- 
ammonia developer. It rarely occurs when soda 
or potash is used as an alkali, or with any of the 
newer developers It may be cured by bleach- 
ing the plate, after well washing, in : — 

Feme chloride . . 20 grs. 23 g. 

Potassium bromide .40 ,, 46 „ 

Water . . . . 2 oz. 1,000 ccs. 

The plate will be reduced slightly in density as 
the iridescent fog disappears. It is afterwards 
well washed and re-developed, in daylight, with 
hydroqumone, mctol, or ferrous-oxalate (the 
last-mentioned preferred), until of the desired 
density, it being finally re-fixed and washed. 

In process work, the degree of contact obtained 
in the screw-pressure frames between the process 
negatives and the metal plates is judged accord- 
ing to the iridescent markings visible through 
the thick front glass of the frame. These mark- 
ings are due to the phenomenon known as 
Newton's rings. 

IRIDIUM CHLORIDE OR TETRACHLO- 
RIDE, IRIDIUM AND POTASSIUM 
CHLORIDE, AND IRIDIUM AND 
SODIUM CHLORIDE 

IrCU ; IrCl42KCl ; and IrCl42NaCl, or NOjIrCl, 
respectively. These are respeebvely dark brown, 
red, and brownish-black crystals which have 
been suggested for toning prints, and arc occa- 
sionally used in ceramic work. Practically, 
they are of but slight photographic interest 

IRIDIUM AND GOLD TONING BATH 

{See “ G'»ld and Indium Bath.”) 

IRIS DIAPHRAGM {See ” Diaphragm.”) 

IRIS VIGNETTER [Sec ” Vignetters and 
Vignetting.”) 

IRON PRINTING PROCESSES 

Processes of printing by means of salts of iron 
arc described under the heading “ Ferric Salts, 
Printing with.” 
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IRRADIATION (Pr., Irradiation; Ger., Sirah- 
Icnwerfen) 

A theory that has been propounded in regard 
to the formation of the dots in half-tone process 
negatives, especially in collodion emulsion and 
dry platw, accounts for the want of sharpness 
by irradiation of light from particle to particle 
of the silver forming the image. 

ISINGLASS (Fr., IchthyocoUe ; Ger., Hausen- 
blase Ftschleim) 

A gelatine obtained from the swimming 
bladder of various species of fish. It occurs in 
thin plates or fine white vshreds with a yellowish 
tinge. It IS entirely soluble in boiling water, and 
sets to a jelly on cooling. It is occasionally 
used as a substratum and in moimtants 

In process work, isinglass has been used instead 
of, or as an addition to, gelatine, especially in 
some old methods of collotype and photo- 
lithography. Also it has been suggested as a 
substitute for fish-glue in the enamel process, 
but it has no advantages. 

ISOCHROMATIC PHOTOGRAPHY 

Photography in which colours are rendered 
in a monochrome picture according to their true 
visual brightness Known also as orthochro- 
matic photography. It is well known that 
yellow or red objects appear very dark in an 
ordinary photograph. The ordinary plate is 
chiefly affected by violet and blue rays of light, 
and is comparatively insensitive to green, yellow, 
orange, and red rays. Hence, blue objects 
impress the plate far too strongly, comparatively, 
the result being that they appear much too light 
in the photographic print. This senous fault 
IS very evident in photographs of vividly coloured 
objects, and isochromatic methods are adopted 
to overcome it. The plates used {see Isochro- 
matic Plates") have been treated in a way that 
renders them “colour sensibve," but as plates 
made sensitive to green, yellow, and orange-red 
rays are still too sensitive to blue-violet, a com- 
pensating screen is placed m front of the lens, 
so that the blue- violet rays are lessened in 
intensity. A further function of the screen is 
that it entirely absorbs the ultra-violet rays, 
which otherwise affect the plate ; and as they arc 
invisible, it is of course necessary that they play 
no part in the formation of the photographic 
image. 

Vogel and others discovered that by mixing 
certain aniline dyes with the silver bromide 
emulsion of a plate, the latter becomes sensitive 
to the colours absorbed by the dye (or the dyed 
silver bromide particles). It is hence possible 
to adapt a dyed or “ isochromatic " plate and 
a screen so tliat the combination will rcvsult 
in objects of all coiours being represented in 
the print in tones of visual brightness corre- 
sponding. Yellow-green being the brightest 
colour visually, objects of this colour will appear 
lightest m the print, and so on. Isochromatic 
photography as usually practised is more par- 
ticularly a rough compromise, as to give accur- 
ate colour records too long exposures would be 
necessary, owing to the slowing effect of the 
yellow screen. {See also under the headings 
“ Isochromatic Plates," “ Isochromatic Screens," 
and “ Monochrome, Rendenng Colours in.") 


ISOCHROMATIC PLATES 

Plates specially sensitised for colour, and used 
with compensating light filters or isochromatic 
screens. They may be roughly grouped into 
three classes : (i) those which are sensitised for 
green and yellow rays of light, and give an 
approximately true colour rendering; (2) those 
which are sensitised for the enbre spectrum, 
often called “ panchromatic " {which see ) ; and 
(3) plates rendered sensitive to orange and red, 
but which lack green sensitiveneiis. 

There are a great many varieties of the first 
type, but all possess what is termed a maximum 
of colour sensitiveness m the yellow-green region ; 
staining an ordinary plate with certain of the 
aniline dyes induces this sensitiveness, and ery- 
throsme is characteristic of type i m its action. 
Panchromatic plates being discussed under their 
own heading, this article will deal only with the 
first and third types. The ordinary isochromatic 
or orthochromatic plate has a distinct maximum 
in every instance m the green-yellow region of 
the spectrum, and its sensitiveness generally ends 
off abruptly at about the D hue ( a 5893). Such 
a plate can be prepared by bathing, this process 
giving excellent results provided that the plates 
bathed are used a day or two at ter being treated. 
Two .solutions should be made up a.s follow : — 

A. Erythrosine . . 10 grs. i g. 

Alcohol . . . 4 oz 166 CCS. 

B. Liquor ammoniac (-880) i dnn. 5*2 „ 

Water . . .24 oz. 1,000 ,, 

Por use, I drm of A is mixed with 6 oz. of 
B a lew minutes before use. Great care must 
be taken only to batlie clean working dry plates 
of medium rapidity, about 150 or 180 H. and D. 
(pyro-soda or pyro-metol speed) A “ safe " 
ruby light must be employed for the illumination 
of the dark-room. {See “ Colour Screen or 

Filter") Scrupulous cleanliness must be ob- 
served, dishes etc , being tlioroughly clean m the 
strict chemical sen.se. The quicker the bathed 
plates are dried, also, the better, so that a 
wann room in which they will become dry in 
two to three hours should be chosen if possible. 
The plates are placed m the dish, and flooded 
over with the solution, 2 oz. being allowed to 
each half-plate , the dish is gently rocked for 
three minutes, and the plates are then placed in 
another dish and given six rinses 111 plam water 
or left under a running tap for two minutes 
They should be placed m a new wooden rack to 
dry, and this rack should not be used for any 
other purpose. Dry in complete darkness. 

A sensitiscr for the green and blue-green rays, 
which tends to slow the plates, may be prepared 
thus : — 

Auracin . . . . i gr. *23 g. 

Boiling water . . . 10 oz. 1,000 ccs. 

Allow to cool, then filter the solution, and add 
^ drm. of strong ammonia. 

Plates of type 3 are difficult to prepare 
because, owing to their great red sensitiveness, 
the work must be done almost in darkness. A 
suitable solution for bathing may be made up 
as follows : — 

Cyanme blue (ethyl cyanine 

or pmacyanol) . . i gr. *28 g. 

Alcohol . , , . 8 oz. 1,000 CCS. 
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Add i oz. of this to 6 oz. of distilled water, 
add i drm. of strong ammonia, allow to stana 
for twenty minutes, and filter. Two ounces 
of solution will suffice as before for one half- 
plate. 

There has been a tendency of late to produce 
plates so highly sensitive to greenish-yellow that 
when used without a screen quite satisfactory 
colour renderings can be obtained. Such plates 
are by no means perfect, but they show a marked 
improvement over ordinary plates. A “ no- 
filtcr ” plate may be prepared by means of the 
following solution : — 

A. Krythrosme . . i gr. ‘23 g 

Distilled water . . i oz. 100 ccs. 

B. Liquor ammoniac (-880) ,, 55 K 

Distilled water to . 10 „ 1,000 ccs 

C. Silver nitrate . . 2 gr. ‘4b g 

Distilled water . . i oz. 100 ccs 

Mix equal parts of A, B, and C, and dilute the 
mixture with an equal volume of distilled water. 
Select slow ordinary plates, bathe them for two 
minutes each, rinse them well under the tap, 
and put them m the rack to dry. Very mtense 
grceu-yellow sensitiveness is thereby produced, 
but no such plate will give an accurate colour 
rendering, because it is still sensitive to ultra- 
violet rays, to extmguish which a yellow filter 
IS necevSsary. 

Isochromatic plates of commerce are made by 
adding carefully selected and purified dyes, 
dissolved m alcohol or water, to the liquid 
emulsion with which plates are coated The 
sensitive particles of emulsion are thereby 
coloured, though often almost imperceptibly, 
and their colour absorption altered in conse- 
quence, so that rays of light for which the plates 
are “ sensitised " are absorbed. One of the 
earliest descriptions of an isochromatic emulsion 
for plates was given in Tailfer and Clayton's 
patent specifications of 1882-3. 

ISOCHROMATIC SCREENS 

Only those rays of light that arc visible to the 
eye should be allowed to aflect the photographic 
plate ; besides the visible rays of the spectrum, 
there are two sorts of invisible ones — Die ultra- 
violet and infra-red — situated respectively before 
the violet and after the red rays. The ultra- 
violet rays are particularly active photo- 
chemically, and are present m daylight and all 
the kinds of artificial light usually employed 
for photographic work. It is the primary 
function of the isochromatic (or orthochromatic) 
screen to absorb these rays, and the ordinary 
screen is therefore a yellow glass of the requisite 
shade, which is placed m front of or behind the 
lens, or immediately in front of the plate, or it 
is sometimes fixed in the lens diaphragm between 
the two components of a doublet or other com- 
pound lens. The next function of the screen is 
to cause rays of each colour to act upon the plate 
to an extent dependent on their visual bright- 
ness. Thus a yellow daffodil photographed 
against a dark blue background should appear as 
a light grey flower against dark grey ; with an 
ordinary plate the daffodil would appear darker 
than the background. The isochromatic screen 
is yellow, and therefore “ damps down ” the 
action of the blue rays by partially absorbing 


them, so that in the negative the blue background 
would come out faint and would tlierefore appear 
dark, as it should be, 111 the pnnt. 

No plate, however carefully colour-sensitised, 
is sensitive to all colours in degrees proportionate 
to their visual luminosity. The erythrosiiie type 
of plate, for example, is always deficient in the 
bluish-green region. The screen must compen- 
sate for such deficiencies by absorbing those 
colours to which the plate is most sensitive, to 
vsuch an extent that the other colours are 
adequately recorded. The average “isochro- 
matic" plate is not red-sensitive, and only 
an approximately correct colour rendering can 
therefore be obtained, unless a panchromatic plate 
and a properly adapted light ffiter are employed 

For general working, a very fair “ ortho- 
chromatic " effect is obtained by using a yellow- 
green sensitive plate, and a yellow screen which 
cuts out all ultra-violet rays and depresvses the 
blue-violct, though it is, of course, better to use 
one special type of colour-sensitive plate and a 
screen adapted accurately to it. The yellow 
screen is more usually made by dyeing the film 
of a piece of optically flat glass which has been 
coated with pure neutral gelatine. The dye 
should give as transparent a filter as possible ; 
that is, the screen should be pole, and exposure 
only increased by a iniiinnuiii amount. Thus, 
while naphthol yellow and tartrazme arc good dyes 
for the purpose, a screen can be made with filter 
yellow K, or rapid filter yellow, which gives equally 
good results, while exposure is only increased 
perhaps half as much as it is in the former case. 

Gelatine-coated glass may be stained with a 
1 : 500 solution of the yellow dye selected, and 
filters of various intensities should be made ; 
the best one to use may be found by experimental 
exposures on an actual coloured subject. 

To adapt a light filter or screen correctly to a 
given plate, two methods are available. One is 
to test the experimental screens by photographing 
the spectrum through them, and varying the 
colour until each portion of the spectrum is 
recorded in the negative with a density pro- 
portionate to its visual intensity ; the other is 
to photograph a test chart, winch is most con- 
vemenDy made by drawing concentric circles on 
a card and dividing each of these circles into 
two parts, one painted black, the other coloured , 
blue, green, and orange are the best colours to 
use if a panchromatic plate is being tested, or 
blue-violet, blue-green, and gamboge if a grecn- 
yellow sensitive plate. The annxlar card is 
attached to a small motor and revolved rapidly, 
and the amount of black m each ring is increased 
until all the rings appear of equal lununosity 
If a correctly compensating screen be used, then 
each ring will appear, in a photograph taken of 
the disc, of equal density The screen must be 
experimented wiDi imtil this result is obtained. 

A hquid filter is very convenient for experi- 
mental work, as its cohmr may be varied at will 
by adding concentrated dye solutions. Thus by 
addmg, say, w ccs. of a i : joo solution of 
filter yellow and w ccs of a i ; 100 solution 
of crocem scarlet to water contained in a flat 
glass cell of 16 sq cm area, a liquid screen is 
obtained whicli satisfies the tests for a good 
colour rendering. Flat glass can then be coated 
with a 5 per cent, solution of gelatine, allowing, 
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for example, i cc to coat each 10 sq. cm. 
of surface , each cc. of the gelatine solution 

must therefore contain X or ^ J?. 

of the yellow dye, and - of the orange dye, and 

so on. Stained gelatine filters are usually bound 
up with a cover glass, the two glasvses being 
cemented together with Canada balsam. 

Pot glass filters (made from glass coloured in 
the mass m course of manufacture) are usually 
ineffiaent, requiring prolonged exposures owing 
to a considerable percentage of grey m the glass. 

The multiplying factor is important in iso- 
chromatic photography, as bv under- or over- 
exposure and attempted correction 111 develop- 
ment, the colour contrasts m monochrome may 
be somewhat falsified All yellow screens 
necessitate an increase in exposure of from two 
to ten or fifteen times the normal. A screen with 
which five times the normal exposure is required 
is often designated a x 5 screen, and so on. 
The only satisfactory way to find the multiplying 
factor is to photograph a black-and-white 
object, giving varying times of ei'posurc, and 
j'udgmg from the results which is the correct one. 
This should be verified then on a landscape. 

ISOCYANINES (Pr. and Gr., Isocyantne) 

A class of dj^es for colour-sensitivSing plates; 
all complex derivatives of cyanine, which they 
have superseded The group includes ortho- 
chrome T (introduced m 1903), pinachromc 
(1904), pinaverdol, pinacyanol, homocol, and 
dicyamne Those are treated under their 
respective headings. Pinacyanol is the best 
vscmsitiser for the extreme visible red, while 
dicyanme sensitises for the infra-red. 

ISOTYPIE 

A process of half-tone negative making pro- 
posed by Vittorio Turati, and expounded m an 
elaborate treatise. The .system depends on the 
use of variously .shaped diaphragms in coii- 
j'unction witli a suitable screen distance The 
latter is determined by means of what the 
inventor termed a “ finder ” stop, having two 
small openings pi. iced at a mathematically deter- 
mined distance ajiart. The image of this stop is 
viewed by means of a microscope through the 
ruled s^Teeii, whilst the latter is moved to and 
fro until a position is found wdicre the images 
of the tw'O openings coincide in the focal plane. 
The variously shaped diaphragms can be put 
in the lens, and dillcrcnt patterns of dot forma- 
tion are obtained on the negative, although the 
ordinary cross-ruled screen has been used 
throughout. The process has not come into 
commercial use. 

‘*IT" 

Sir William Abney in his presidential address 
before the Royal Photographic Society, m 
October, 1896, proposed the term “ It (the 
initials of intensity and time) as an expression 
ot the unit of exposure. He used the term pro- 
visionally only, and suggested that a unit might 
be called “ talbot,” just as m other branches of 
physics the units were named after pioneers, as, 
for example, the “ watt,’* the “ volt,” and the 
“ anip^e/* 


IVES' COLOUR PROCESSES 

F. B. Ives, of Philadelphia, U S.A., may be 
considered as one of the pioneer workers in 
practical three-colour work, as it was mainly by 
his efforts that the true theory of tlie processes 
was recognised and of recent years reduced to 
practical results. He laid dowm the principle, 
though it had already been enunciated by Clerk- 
Maxwell and Ducos du Hauron, that the object 
to be reproduced in colours should be photo- 
graphed through three separate screens or colour 
filters, which should give negatives that repre- 
sented by light and shade the degree to which 
light coming from different portions of the sub- 
ject excites a single primary colour sensation m 
the eye . and that for projection these three 
photographs should be projected simultaneously 
upon a screen, each by light which excites only 
the primary colour sensation which it represents, 
and m such manner that the three-coloured 
images are supennipo.sed. This involves the 
production of one photograph by the joint action 
of the red, orange, yellow, and yellow-green 
rays, but cbiefly by the orange, so as to represent 
the effect upon the red .sensation , another by 
the joint action of the orange, yellow, yellow- 
green, green-blue rays, but chiefly by the 
greenush yellow rays so as to reprc.scnt the 
action of the green .sensation , and a third 
photograph by the joint action of the blue-green, 
blue, and violet rays, but chiefly by the blue 
rays to reprc.scnt the action of the blue sensa- 
tion. Positives from negatives were projected, 
the first by pure red light, the second by pure 
green light, and the third by blue-violet light. 
Several cameras of varying types have been 
devivsed by Ives to obtain the negatives, some 
in which the image formed by one lens was split 
lip by means of mirrors into three images, and 
others with three lenses. In his latest type 
only one lens is used, and a reflector splits the 
image up into two parts, and one image is received 
by one plate, and the otlicr two by a plate and 
a celluloid film placed surface to surface with a 
colour screen m between. 

IVES' HALF-TONE PROCESS 

One of the early half-tone processes. It was 
invented by F. B Ives, and patented 111 
America in 1878 A gelatine relief w^as cast in 
pure white alabaster plaster, and brought into 
contact with an indiarubber sheet covered with 
pyramidal raised points or lines which had been 
inked. According to the amount of relief on 
the cast the rubber points were more or less 
spread out, and thus gave dots of ink of varying 
size on the surface of the cast. The light and 
.shade of the image was thus reproduced, and the 
cast was then photographed, the negative being 
equivalent to the half-tone negative now secured 
through the ruled screen. 

IVOIRE DUR 

The name by which carbon pictures upon 
porcelain were once known, owing to their being 
an imitation of photographic prints upon ivory. 

IVORY (Fr., Ivoire : Ger., Elfenhein) 

The tusks of the elephant ; a very hard white 
or creamy white bonehke substance which is 
occasionally used as a support for prints. 
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IVORY, ARTIFICIAL 

Artificial ivory is either white vulcanite or 
white opaque celluloid. 

IVORY BLACK (Fr., Noir d'lvoire ; Ger,, 
Elfenheinschwarz) 

Calcined ivory scrap, turnings, and powder, 
used as a pigment. 

IVORY. PHOTOGRAPHS ON 

Generally, photographs are printed on ivory 
by the carbon transfer process [which see). Other 
methods have been advocated, as, for example, 
sensitising the ivory and printing by contact 
or through a camera, but the carbon process is 
the easiest and best. Such pictures are largely 
used for the production of coloured miniatures, 
the print being made weak to serve as a base 
for the colours. 

IVORYTYPE 

An imitation of prints upon ivory. The 
working directions are as follow : Select a print 
upon plain salted paper, strong and brilliant , 
prints from fiat negatives do not give pleasing 
effects. Edge a glass plate with mouutant to 
the extent of about ^ 111. , damp the picture, and 
lay it face upwards upon the glass so that it 


becomes fastened by the edges. The glass 
should be of such a size as to leave about in. 
margin round the print. When dry, the print 
will be found stretched tight upon the glass. 
It is then coloured with bright water-colours 
or aniline dyes. A flat slab of soap-stone is now 
taken, the glass bearing the print is mounted 
upon it, and the whole placed over a gas-stove 
or oil-stove until the glass is hot enough to 
melt wax. A cake of white (not paraffin) wax 
is then rubbed over the warm surface of the 
picture. The wax gradually melts and saturates 
the print, which at this stage presents a hope- 
less appearance, and appears to be mined. The 
print IS next cut round the edges, so as to detach 
It from the glass. A sheet of clean plate glass 
IS heated lu the same manner as the first piece, 
and the print, waxed face down, is laid upon it. 
The wax soon causes glass and paper to adhere, 
and any air-bubbles can be pressed out by using 
a piece of wax with a straightedge as a squeegee. 
The glass with the print upon it is then allowed 
to cool, and the print is next backed up with white 
cardboard, and bound at the edges with bind- 
ing strips, or the card is attached by means of 
wax. Finally, the whole is framed. 

Prints produced by the “ Kburneum Process " 
[which see) have also been called ivorytypes. 



JAFFA'S PAPER 

A commercial photo-lithographic transfer 
paper, sized with hardened gelatine, which has 
to be sensitised m a bath of potassium bichro- 
mate. Max Jaffe recommends the addition of 
mangancvSe oxysulphate to the bath in summer 
t/me. Two kinds of this paper are made, one 
havmg the natural gelatine surface and the 
other being highly glazed. The latter is recom- 
mended for half-tone and delicate line work. 

JAFFfeTYPE 

A half-tone process, invented by Max Jaff6, 
of Vienna, consisting of printing from an ordinary 
continuous tone negative on to a collotype- 
prepared plate, with a piece of gauze interposed. 
Thus a kind of half-tone print was obtained from 
which lithographic transfers were pulled and 
put down on metal for etching into relief, 

JAUNE BRILLANT 

A pigment consisting of a mixture of cadmium 
yellow, vemiilion, and white-lead, and used 
occasionally for colouring photographs. 

JAVELLE WATER (See “ Eau de Javellc.*') 


JENA GLASS [See " Glass.**) 

JEWS* PITCH [See “ Asphaltum.**) 

JOLY*S COLOUR PROCESS 

A screen-plate process of colour photography, 
introduced m 1894, m which glass plate 
mled with parallel lines, about 150 to the inch, 
of red, green, and blue- violet, was placed m 
front of a panchromatic plate during exposure, 
and gave an image in lines corresponding to the 
distribution of the colours of the object. From 
this a transparency was made m the ordinary 
way and bound in contact with a viewing screen 
ruled witli lines of similar width and adjusted 
till the object was seen in its natural colours. 
[See “ Screen-plate Colour Photography.’*) 

JOSEPH, PAPIER 

An extremely soft Japanese tissue paper of 
silky texture, used for cleaning glass. 

JOUGLA PROCESS [See “Onmicolore Plate.**) 

JUNIPER RESIN [See “Gum Sandarac** 
under the heading “ Gums and Resins.*') 




K SCREENS 

A commercial name for yellow screens pre- 
pared with filter yellow K. 

KACHIN (Pr. and Ger., Kachtn) 

A developer, possibly identical with and cer- 
tainly resembling pyrocatechin. It is soluble in 
water (28 in 100) ; keeps well ; does not stain 
fingers, plates, or papers ; and gives good black 
images. The standard formube are : — 

One-solution Developer 
Sodium sulphite . ^ oz. 27*'; g. 

Sodium carbonate . i ,, 55 », 

Kachin . . . 100 grs. 11-5 „ 

Water . . .20 oz. i,ocxj ccs. 

The above is ready for use. 

Two-solut%on Developer 
A Kachin . .160 grs. 18 g. 

Sodium sulphite . 2^ oz. i 37*5 ,, 

Water . . . 20 ,, 1,000 ccs. 

B Sodium carbonate. 2 oz. no g. 

Water . . . 20 ,, 1,000 ccs. 

Use equal parts of A and B Dilute with water 
for softer results. Use as a restrainer 10 to 30 
drops of a 5 per cent, solution of borax to each 
ounce of developer. 

Another popular form of a two-solution 
developer of a dilTerent character is : — 

Two-solution Developer 
A. Kachin . .192 grs. 22 g. 

Sodium sulphite . 2 oz. 110 ,, 

Water . . . 20 ,, 1,000 ccs. 

B Sodium phosphate 3^ oz. 200 g. 
Caustic soda. . 192 grs. 22 ,, 

Water . . .20 oz. 1,000 ccs. 

For use, mix i part of A, i part of B, and i part 
of water. A few drops of a 10 per cent solution 
of potassium bromide per ounce of developer has 
very great restraining power, and is of use in 
cases of extreme over-exposure. A curious and 
valuable property of kachin is that it gives better 
results on very stale plates than any oUier 
developer. Kachin has been advocated for use 
in developing and fixing a negative in one 
operation. (For formulae see “Developmg and 
Fixing Combined.") 

KALEIDOSCOPIC PHOTOGRAPHY 

Photography of the multiple images produced 
by two mirrors placed at an angle with one 
another, as in the kaleidoscope. The sym- 
metrical images given by the latter instrument 
are often photographed for the use of designers. 
{See also " Polyscope.") 

KALLITYPE 

A printing process invented by Dr. W. J. 
Nichol m 1899. Paper, coated with a mixture 


of a ferric salt and silver nitrate, gives, on expo- 
sure to light behind a negative, an image in 
ferrous oxalate and silver oxide which, on the 
application of a suitable developer, precipitates 
an image in metallic silver. The prmciple of the 
process is old, and was foreshadowed by Hers- 
chePs obsolete ‘‘ Chrysotype " process. The 
instructions immediately following are practically 
those originally pubhshed by Nichol, who at one 
time placed the paper ready for use on the market 
but withdrew it because he was not satisfied with 
the permanency of the results ; his fixer was a 
weak solution of ammonia, but later experiments 
proved that the use of ‘‘ hypo " as a fixer gave 
more permanent prints 

The puper, preferably after sizing, is sensi- 
tised liy coating with : — 

Ferric oxalate . . 750 grs. 167-5 g. 

Silver nitrate . . 300 ,, 67 ,, 

Oxalic acid . . q s q s 

Distilled water . 10 oz 1,000 ccs. 

Place the ferric oxalate in a bottle with the 
water, which stand in a saucepan of water, and 
gradually heat until the ferric oxalate dissolves. 
If there is need, add not more than from 5 to 10 
grains of powdered oxalic acid to assist solu- 
tion Filter the hot .solution, and add the silver 
nitrate to the clear filtrate , this will keep good 
in the dark for several months The paper is 
then coated (in a yellow light) after the manner 
described under the heading “ Blue -print Pro- 
cess," dried, and printed upon until of a bluish 
brown colour upon a yellow ground At this 
stage the image consists of reduc-ed iron (ferrous) 
salt which has the power of reducing the silvei 
nitrate to a metallic state, which power, however, 
IS latent until a developer (a solvent of the 
ferrous salt) is applied to the paper. 

Of the many possible developers, the chief are 
sodium tungstate, Rochelle salt, sodium acetate, 
and borax. 

(1) For Black Tones — 

Borax . . . i oz. no g- 

Rochelle salt . . J ,, 82-5 ,, 

Potassium bichromate 

(i % solution) .7--9drms. 87-112 ccs. 
Water . . ,10 oz. 1,000 „ 

(2) For Septa Tones — 

Rochelle salt . . i oz. 55 g. 

Potassium bichromate 

(i % solution) .4-5 drms. 50-62 ccs. 
Water , . 10 oz. 1,000 „ 

(3) For Purple Tones — 

Borax . . , ^ oz. 27-5 g. 

Rochelle salt . . i ,, no „ 

Potassium bichromate 

(i % solution) ,7-9 drms. 87-112 ccs 
Water . , .10 oz. 1,000 „ 
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( 4 ) For Maroon Tones — 

Rochelle salt . . i oz. no g. 

Sodium tungstate . | „ 55 „ 

Water . . . 10 „ 1,000 ccs. 

The print is immersed in the developer and the 
dish IS rocked for from fifteen to thirty minutes. 
Although the image may appear quickly, the 
print must remain in the bath some time in order 
to render the iron salts completely soluble. The 
print is then passed direct, without washmg, 
into the fixing bath, consisting of — 

Sodium hyposulphite i oz. 55 g. 

Liquor ammonia,* (-880) ^ ,, 12-5 ccs. 

Water . . 20 ,, 1,000 „ 

The print is kept on the move in this bath for 
about ten minutes, then washed for about 
twenty minutes, and finally dried. Some 
workers advocate a second immersion in a fresh 
fixing bath (as above) in order to be sure of 
thorough fixing, which is absolutely necessary 
to secure permanent pictures. 

A finished kallitype picture has an image 
consisting of metallic silver, and it may there- 
fore be toned with gold, platinum, or by the 
sulphide process, if desired. 

Modified Kallitype. — Another and more mod- 
ern paper is that known as “ Water-developing 
kallitype," which is a good paper for home pro- 
duction, but the warm brown results cannot, 
as a rule, be said to equal those given by the 
proper kallitype process described above. Four 
solutions are necessary for sensitising : — 


A. Green ferric am 


monio- citrate 

. 1,100 grs. 

252 g. 

Water . 

. 10 oz 

I, (XX) CCS. 

B. Tartaric acid 

. 1 80 grs. 

41 g 

Water . 

. 10 oz 

1,000 CCS. 

C. Silver nitrate 

. 460 grs. 

106 g. 

Water . 

. lu oz. 

I, OCX) CCS. 

D. Gelatine 

. 300 grs. 

69 g. 

Water . 

. 10 oz. 

1,C)00 CCS. 

The A and C solutions keep well 

in the dark 


the B solution keeps for a few days only, owing 
to the formation of mould ; while the I) solution 
.should be made just before use, the gelatine 
being soaked m the water and dissolved by heat. 
Fqual parts of the four solutions added together 
form the sensitiser ; A and B solutions should 
be added to the warm gelatine D, the whole 
being kept warm by placing the measure, say a 
10 oz. graduate, in hot water. The C solution 
IS then added very slowly, stirring the combined 
mixture with a glass rod the while. The warm 
solution is then coated upon the plain paper, and 
as soon as the coating has lost its wet appearance 
and begins to look dull the paper is hung up in 
a warm room and out of the way of actinic light 
to dry ; when dry it is ready for printing. 

The print needs to be vigorous ; from the 
printing frame it passes into plain water for about 
two minutes, and in this the image develops up to 
a greater strength and of a reddish brown colour. 
It is then transferred to a weak " hypo " fixing 
bath (“ hypo" 50 grs , water 5 oz.,) or to a 10 
per cent, sodium sulphite solution, in which the 
print becomes a richer brown in colour. Finally, 
the print is washed for about half an hour, and 
dried. 


American Kallitype. — In America much atten- 
tion has been paid to kallitype, and many 
formulae and improvements have been intro- 
duced. The Jas. Thomson process needs a 
“ salting " and a " sensitising " solution : — 


Salting Solution 


Ferric-ammonio 
citrate . 

Ferric oxalate 
Potassium oxalate 
Copper chloride 
Oxalic acid 
Gum arable 
Distilled water . 


200 grs. 

45 g. 

120 ,, 

27 „ 

120 „ 

27 ,, 

60 ,, 

13-5 „ 

40 „ 

9 „ 

100 ,, 

22-5 „ 


The paper (sized if velvety tones are desired) 
is coated with the above, dried, and treated w'lth 
the sensitiser : — 


Oxahe acid 
Citric acid 
Silver nitrate 
Water 


20 grs. 4-5 g. 

200 „ 45 „ 

500 „ 112*5 „ 

10 oz. 1,000 CCS. 


WTien surface dry, complete the drying by 
gentle heat, but excess of heat will convert the 
ferric salt to ferrous. For printing, three or four 
minutes m sunlight is generally sufficient. The 
image appearing is chestnut brown upon a 
yellow ground, and printing should be stopped 
before the h^f-toncvS appear. The print is 
placed direct into clear cold water, where it will 
develop fully , four changes of water, or about 
three minutes in running water, will be sufficient. 
After washing, fix in a weak " hypo " bath 
(50 grs to 32 oz ) , a tcn-minute immersion is 
generally sufficient. Wash in plain water for 
about half an hour and dry ; the resultant colour 
should be a good brown. 

Single-solution Kallitype SensitUer. — The fol- 
lowing sensitiser is one of the simplest and most 
widely used for menu, note paper and post- 
card work. Geo H Brown, who has advocated 
it, gives the following directions : 55 grs. of 

silver nitrate is dissolved in 4 or 5 dims, of 
distilled water ; and hquor ammomee (-880), 
diluted with an equal quantity of water, is very 
carefully added. As the first drop or two is 
added, a copious precipitate of silver oxide is 
thrown down in the solution. Addition of more 
emmoma solution will re-dissolve this precipi- 
tate , cease to add ammonia on the disappear- 
ance of the last traces of the precipitate. Weak 
sulphuric acid is next added drop by drop until 
the faint odour of ammonia disappears. 40 grs. 
of green ferric ammonium citrate dissolved in 
6 dims, of water is then added, and the hquid 
is complete. Stored m the dark or in a stone 
bottle, it will keep good for several months. 
It IS applied to paper in the same way as other 
kallitype sensi Users, dried, and the paper treated 
as before desenbed, namely, with water and 
"hypo." 

After-treatment.— prints may be 
toned, reduced, re-developed, and intensified. 
For toning, a simple combmed bath which works 
well is : Water, 8 oz. ; sodium hyposulphite, 
I oz. ; gold chloride, i gr. Over-exposed prints 
may be reduced by immersing in a weak solution 
of hydrobromic acid, a suitable strength being 
30 drops of the strong commercial acid to i oz. 
of water. One immersion for a minute or two 



Kammatograph 


316 


Kinemacolor 


will usually suffice ; the print is then washed 
well. Another method is to immerse the print 
in the weak acid for a few seconds only, and then 
transfer to a weak fixing bath of “ hypo ” and 
water for a few minutes ; this increases contrasts 
considerably, and much can be done in the way 
of getting good prints from weak negatives. 
As regards intensification, tlie image consisting 
practically of metallic silver, it can be subjected 
to the processes advocated for intensifying 
negatives and bromide prints, and even the 
uranium and sulphide procetises of toning and 
intensification may be used. The kallitype print, 
unlike a bromide print or a negative, can be 
easily bleached in a solution of hydrochloric acid, 
and 10 drops of the acid added to i oz. of water 
rapidly removes the image and converts tlie 
silver into silver chloride. If the bleached 
picture is then well washed and exposed to a 
strong light, it may be developed with any 
clean working developer, as hydroquinone- 
metol, etc. In this way a strong developer may 
be employed to produce a cold tone, or a w^eaker 
developer one of a warmer tone, and tlie tones 
can further be modified in a gold or platinum 
toning bath 

KAMMATOGRAPH 

An apparatus for taking and projecting kine- 
niatographic pictures, invented by Teo Kamm. 
A arcular glass plate, 12 in. in diameter, is 
used as a .support for the scn.sitive emulsion, at 
its centre being a hole about i ^ in. in diameter, 
and the mechanism is such that the plate cannot 
race past the point at wffiicli it is required to 
be held momentarily stationary for purposes 
of exposure. The circular plate is given an 
intermittent rotary motion and also an hori- 
zontal displacement, which enables a series of 
pictures to be impressed upon it in a spiral 
form. The combined camera and projector is 
made m two patterns, both of the same size, 
but one taking 350 and the other 550 pictures 
on the disc. Kaeh picture of the 550 series 
measures ^ in by m , while tho.se of the 
350 series are slightly larger. 

The apparatus is fireproof, whilst the process 
of making the positive records from tlie nega- 
tives invol\(.s but little trouble, the printing 
of the positive images being done exactly m 
the same way as one would make an ordinary 
lantern slide — by contact, exposure, and develop 
ment in one sheet. There is considerable 
novelty in the mechanism, but tlie principle of 
arranging pictures in a spiral form upon a di.se 
is not new, this having been done by American 
and French inventors prior to the inception of 
the kammatograph. 

Anthony's “ spiral ’* lantern and Nelson’s 
“ spiral ” camera nia^- be menboned here, 
although they were limited to a much smaller 
number of pictures in any one senes. 

KAOLIN (Pr. and Ger., Kaohn) 

Synonyms, china clay, white bole. A native 
hydrated aluminium sihcate which, when pre- 
pared, is a white powder that is used for clearmg 
the silver bath and in the production of matt 
surface paper, and is added to emulsions for 
the same purpose. It is also employed in the 
manufacture of crayons. 


KARTALINE 

A modification of the crystoleum process in 
which the print is attached face downwards to 
glass for colouring. When coloured and re- 
moved, it IS finished by varmshmg. 

KATA-POSITIVE 

An obsolete name for a positive on an opaque 
base, as ivory, paper, etc. Positives upon glass, 
etc., were known as dia-positivcs. 

KATA TYPE {See “ Catatype.”) 

KEITH'S PAPER PROCESS 

A waxed-paper procc.ss {wfneh see) introduced 
by Dr. Thomas Keith, of Jvdmburgh, in 1856; 
practically the same as Le Image's process. 

KENNETT, RICHARD 

Died 1896. Patented, November 20, 1873, a 
process for using gelatine instead of collodion 
combined with salts of silver A prepared com- 
pound was cut into strips, washed to remove 
the free salts, and afterwards dried. In this 
state the “ pellicle,” as it was called, could be 
stored for use, and when required it was dis- 
solved in water and plates coated with it in the 
usual way. Advertisements of the period stated 
that “ R. Kennett is now issuing his patent 
sensitised gelatino-pclliclc, in packets containing 
sufficient to make two, four or six ounces of 
emulsion, at one, two and three shillings respec- 
tively ” In March, 1876, he placed “rapid 
pellicle plates ” all ready for use on the market, 
but photographers failed to appreaate the 
extraordinary sensitiveness of the plates, as 
compared wnlh the slow wet plates, and they 
invariably got fogged pictures, cither on account 
of over-exposure or unsafe (yellow) dark-room 
lights. 

KETONES 

A class of substances derived from the secon- 
dary alcohols by a removal of tw^o atoms of 
hydrogen, and distinguished by the divalent 
group CO united with two alkyl radicles, as in 
acetone CH3COCH3, which is practically the 
only one of any photographic interest 

KEY 

A print is said to be in a high key when there 
are few gradations of tone, none of which is 
very deep ; it is 111 a low key when the few 
tones are all at the dark end ot the scale. 

KILOGRAMME, KILOLITRE, KILO- 
METRE, ETC, {See “Weights and 
Measures.”) 

KINEMACOLOR 

A system of producing kineinatographic pictures 
in colour, devised by G. Albert Smith, and 
developed coiiinierciaily in C(jnj unction with 
Charles Urban. Only two colour filters are used, 
both in taking the negatives and in projecting 
the positives, but the projected pictures exhibit 
a remarkable range of intermediate tints, due 
partly to the fact that the green filter transmits 
a considerable amount of blue light, the pictures 
showing blue sky and water, besides black and 
white, and partly to the laws of persistence of 



Kinemacolor 


317 


Kinematograph 


vision relative to colour perception. The 
camera resembles the ordinary kincmatographic 
camera except that it is built to run at twice 
the speed, thus taking thirty-two images per 
second instead of sixteen, and that it is fitted 
with a rotating colour filter in addition to the 
ordinary shutter. This filter is an aluminium 
skeleton wheel A having four segments, two 
open ones, G and H, one filled m with red- 
dyed gelatine, E F, and the fourth containing 
green-dyed gelatine, A B. The machine is so 
geared that exposures are made alternately 
through the red gelatine and the green gelatine. 
The negative is printed from in the ordinary way, 
when the desired variations of tone become 
evident in the positive. {See a plate accom- 
panying this work ) It will be imdcrstood that 
there is no colour in the film itself, which, in- 
deed, resembles at first sight any ordinary 
kinematograph film ; the filter is the medium 
by which the colour is obtained 

The projecting apparatus is shown at B. As 
in the camera, the mechanism is designed to 
work a^ double ordinary speed, pnijecting 



the red segment. G shows the governing balls 
communicating with the safety shutter B, 
compelling the latter to drop out of the path 
of the lantern rays as soon as the film is passing 
at a safe speed through the apparatus. The 
arrow H indicates the direction of the light rays 
from the illuminant ; c is a light guard, pre- 
venting stray light from passing to the screen ; 
t> the driving pulley, P the film, and E E safety 
spool boxes. 

A special feature in the formation of the 


colour filter must now be referred to. Supple- 
mentary to the green filter a b (in illustration A) 
an overlapping segment of green is filled from 
c to D with the object of obtaining balance of 
colour, since red is more vmd to the eye tJian 
green. The size of the supplementary segment, 
C D, is a matter of great importance if perfect 
results are to be obtained. If it is not Krge 
enough, the yellows will have a greenish hue ; 
if it IS too wide, the green will be too dense and 
the red will be in excess, giving to the yellow 
an orange hue. If the red and green filters 
have been rightly balanced, the revolving disc 
will transmit to the screen a neutral white 
“ colour.” 

When taking the negative photograjihs, the 
speed of film through the camera must be 
niamtained at 2 ft. per second, otherwise the 
object, when projected, will appear to move 
at an unnatural pace. Assuming a uniform 
rate of projection, increased speed of taking 
will cause an effect of abnormally slow motion 
in the projected pictures ; while if the subject 
IS taken too slowly, the projected images will 
.show everything moving too fast. In addition 
to this, the too quick operation of the camera 
tends to under exposures and excessive vividness 
of colours, and too slow operating to over- 
exposures and dull results 

Turning now to the operation of the pro- 
jecting machine, it will be understood that at 
the moment when a particular filter is opposite 
the optical centre, the monotone image belonging 
to that colour will be in the gate of the instru- 
ment and be projected upon the screen. The 
images following in this order at the high speed 
of thirty-two images per second, the combined 
efiett upon the screen will be a picture reflecting 
not only red and green, but also their com- 
plementary or accidental colours intermixed 
with many other hues resultant from the 
blending of the red and green proper. Although 
the Kinemacolor system cannot be said to be 
absolutely perfect, it is the most successful 
system of colour projection combined with 
animated effects yet evolved An ideal process 
would be that in which the three primary colours 
of the solar spectrum were embraced, taking 
the negative images through suitable colour 
filters and projecting positive images therefrom 
through yellow, blue and red filters , but at 
present the chemical, optical, and mechanical 
difficulties of doing tliis in a way that would 
meet conditions inseparable from kmcmato- 
graphy are insurmountable. Not until the 
three requisite images are taken simultaneously 
and from a common optual view-point within 
the time-liinit of persistence of vision, and the 
positives projected under similar conditions, can 
fully satisfactory results be expected. 

KINEMATOGRAPH 

A general outline of the whole process or 
manner of taking and projecting kinematograph 
pictures must be given to render intelhgible a 
description of the necessary mechanism. Briefly, 
the camera consists of a light-tight chamber 
fitted at the top with a magazine for holding a 
long roll of negative film ; a similar magazine 
at the bottom of the chamber for the reception of 
the ffim after exposure ; mechanism for drawing 
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the unexposed film from the top magazine, passing 
it intermittently past the exposure aperture, 
and finally winding it up in the lower magazine . 
and an optical system for projecting the image 
upon the film. A negative obtained in this camera 
is taken under cover to a dark-room with the 
usual ruby illumination ; woimd on a frame, 
and developed in large tanks. After develop- 
ment and washing, the negative is wound on 


F 



A. Cam Pm 
Movement 



B. Maltese Cross 
Movement 


large drums, provided for the purpose, in 
hot-air chambers. When dry, it is put through 
a contact-printing-maclime, in which an un- 
exposed film (the positive stock) is placed in 
contact with tlie negative film and the two run 
together with the celluloid side of the neg- 
ative next to the illuminaut and the positive 
film behind the negative, both m contact, 
gelatine to gelatine. The positive, or so-called 
print, is treated m the same manner as the 
negative, and dried on drums or on frames. 
When dry the films are ready to be exhibited, 
for which purpose projecting machines arc 
required. All projecting machines m general 
use are built on the luternutteait principle. 
The entire apparatus consists of an arc-lamp 
(sometimes a high-powcr limelight jet), lantern 
body, film nieehaiiism, and optical vsystem. 
Projecting consists in feeding the mechanism 
with a positive film from spools designed for 
the purpose, and winding it up as used, the 
images being projected upon a screen. 

Ill many of the early kinematograph machines 
the film travelled through its requisite path 
from spool to spool with a continuous movement, 
whilst the optical system was made relatively 
stationary by following the motion of the film 
and being then brought back to its starting 
point with a jerk. In practice this was unsatis- 
factory, and it has been superseded by what 
is known as the “ intermittent movement,’" 
according to which the film comes to a standstill 
for a fraction of a second and is held stationary 
during exposure. Three distinct mctliods are 
now in general use, naiuely, the pm movement, 
the dog movement, and the Maltese-cross move- 
ment. 

The three forms of intermittent movement 
will now be referred to. The pin movement 
mechanism is illustrated at A. A shaft e, slotted 
at D, and carrying a pm at the top, oscillates 
on a fixed point c. The lower end of the 
shaft E is pivoted at b to a cam a, which, on 
rotation in the direction of the arrow, causes 
the pin shaft to rise and fall, and at the same 
time to make a forward and backward move- 


ment. The dotted line at F indicates the edge 
of the film, the alternate open spaces mdicabng 
the perforations. The figure shows the pm 
about to enter a perforation. On rotatmg the 
cam A, the pm will enter the perforation, and as 
the cam contmues to revolve, the pm will pull 
down the film the distance of one picture space, 
bemg ultimately released as the revolution of 
tlie cam continues and brought into position 
for re-engagement with the film perforation. 
In practice, the cam a rotates sixteen times 
per second ; hence the film will be moved 
sixteen times and as often allowed to remain 
stationary. 

The Maltese-cross movement is shown at 
B. A sprocket-wheel F carries teeth which 
engage with the film perforations. Fixed to its 
side IS a Maltese cross d. A disc B, carrying 
on its side a second disc a, and a pm at G, is 
made to rotate continuously in the direction 
of the arrow. During its motion, the pm G 
enters the slot E, and at a certain point begins 
to turn the Maltese cross ; the points of the 
cross pass into the notch H of disc a and thus 
allow the sprocket-wheel to make one quarter 
revolution ; then it is brought to a standstill 
and held steady by the concave edge i coming 
opposite to the convex plain edge of disc A. 
When disc a has made a complete revolution, 
the same action takes place, and so on, on each 
comer of the cross. 

The dog movement, invented by Dcnieny, 
of France, and shown at C, has a disc G, centred 
at B, and carrying m a slot, so as to be adjustable, 
a scim-circular shaped pm a, which, on each 
revolution of the disc, t'oincs into contact with 
the film F, drawing this down a distance of one 
picture space. The slack film is taken up by 
the continuously rotating sprocket-wheel D. 

A diagrammatic view of the interior of a kine- 
niatograph camera is shown at D. The casing 
T is divided into three compartments: (i) A 
front compartment u, containing a rotatmg 
shutter n, pm mechanism o r, and other parts 
not shc^wn ; (2) a compartment v containmg 



C. Demeny Dog Movement 


the film mechamsm and magazines ; (3) and a 
compartment on the opposite side containing 
further mechanism commumcatmg with the 
spools in the magazines, with the sprocket- 
wheels and with the parts m the front com- 
partment. The two magazines A B, consisbng 
of hght-tight boxes, fit mto the back portion, 
and carry bobbins w x, on which film 
is wound. This apparatus works as follows: 
The roll of unexposed film E passes out of a 
small aperture w at the comer of the top 
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magazine a, roimd guide rollers C D, engages 
by its perforations with the sprocket-wheel F, 
to which it is kept in contact by the roller E, 
is looped up at and then takes a downward 
course through the guide groove made m the 
gate G ; it passes out at the bottom of the 
gate, where it forms a second loop and then 



D. Diagram of Kinematograph Camera 


passes between spring-roller i and sprocket 
wheel J, under the guide roller k, and enters 
at H'* the bottom magazine B, where it is wound 
up on the bobbin x. The sprocket-wheels 
rotate continuouvsly, drawmg the film from the 
supply at B and taking it up at M ; the motion 
of the film in the gate G, however, is intermittent. 
During the period of rest, a surplus loop of film 
forms at n', which is then pulled down through 
the gate by the action of the pm o engaging 
with the perforations. The whole mechanism 
IS so arranged and geared together that, just 
as the film is stationary, an open sector of the 
rotating shutter n comes opposite the lens and 
film aperture at r likewise, just as the film is 
making its intermittent move downwards, an 
opaque sector of the shutter N comes opposite 
the lens, so that being thus under cover, it is 
saved from being fogged. Through the centre 
of the camera and opposite the lens, a long 
tube Y extends, with a detachable cap at S 
This tube forms the sight hole for purposes of 
inspecting the image upon the film prior to 
exposure. The gate G is a kind of hinged door 
with an aperture m it, and its function is to 
keep the film flat and vertical during exposure, 
and also to act as a channel or guide. After 
taking a subject, the operator presses a button, 
and m so doing punches a hole m the film, at a 
point just above the gate, this enabling him 
to determine where one subject ends and another 
begins. 

Each individual photograph requires an 
exposure of from -s^th to Toi,th of a second, 
the shorter the exposure the better, provided 
there is sufficient light to produce a well-exposed 
negative. The lens must give really excellent 
defimtion. A slight lack of sharpness caused 
by movement of the object during exposure 
will not seriously injure the effect, but the 
stationary surroundings repeated m the succes- 
sive pictures must be sharp Rapidity in the 
lens IS also a matter of importance ; //6 or 
thereabouts is sufficient for most purposes, and 


at times //8 or even ffii can be used. The 
focal length will be short, so that the attendant 
defect of great rapidity, namely, lack of depth 
of definition, is not of great importance. The 
lens that is generally employed has a focal length 
varying from in. to 4 m. 

The lens that has been employed for taking 
the photograph is frequently used for its pro- 
jection upon the lantern screen ; this is a 
mistake, for a lens with the largest possible 
aperture, at least //4, and better //3, of the 
Petzval form shoidd be used for projection, 
imless the lens is of more than 4-in. focus, in 
which case it is not of so much importance. 

Projecting machines vary as regards type and 
method of translation of the film, but all of them 
S work on the mlernuttcnt principle. The film 
IS brought to a dead standstill sixteen times per 
second, whilst wilhm the same space of time 
it is also moved forward 111 a vertical direction 
downwards sixteen times ; this movement is 
accomplished at the moments when the opaque 
sector of the rotary shutter is opposite the optical 
system. The essential parts of a kmeniato- 
graph projector are shown at E, the mam 
support and the gearing mechanism being 
omitted. A and B are the two spools to carry 
the film before and after passing through the 
machine, the top one being the i(sed-spool and 
the bottom one the take-up .spool. An upper 
and lower sprocket-wheel c and D engage with the 
perforations of the film F. The latter paSvSes 
from A, between sprocket c and spring pressure 
rollers K G, forms a loop at j, passes through 
gate K, past the exposure aperture i,, goes under 
the dog M, between sprocket-wheel D and 
pressure spring rollers n i, and finally to the 
take-up spool B, Sprockets c and D work m 


E. Diagram of Kincmatoj^raph Projector 

unison. A surplus loop of film is provided at 
j, as in the camera already described. The 
top spool A rotates by reason of the pull made 
on the film and is free to revolve accordingly. 
The lower spool b is turned continuously by 
a slip-belt, so that the film is tightly wound 
thereon, as it comes from the sprocket D ; the 
shp-belt compensates for the constantly increas- 
ing size of the roll of film on b. The gate K 
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has springs and pressure pads which hold the 
film steady after its downward motion ; and 
the channel through which it travels is recessed, 
contact only obtaining at the edges where the 
perforations are. The gate turns on hinges 
after the manner of a door, m order to faahtate 
insertion and threading of the film, being 
fastened by a catch and held by a spring. A 
revolving disc with open sector constitutes the 
shutter o, which is geared in such a manner 
that the open portion arrives opposite the 
exposure aperture and optical system just at 
that moment when the film is brought to rest. 
Finally, a safety drop shutter p is situated 
between the gate and condenser R, its ri.se and 
fall being controlled by the governor q. The 
governor does not allow of the shutter rising 
till the mechanism is running at the rate of 
showing sixteen pictures per second, at which 
sjieed it is safe to allow the emission of the 
lantern rays through the celluloid film. The 
objective lens for throwing the image upon the 
screen is at S, between the gate and the rotary 
shutter. The lantern situated immediately 
behind the condensing lenses R con tarns the 
necessary source of illumination, an electric 
arc-lamp, the carbon pencils v w of wdiich 
create the arc at u, at which point also a crater 
forms exactly in a line with the centre or axis of 
the optical system , or a limelight jet can be used 

The fiJm is threaded through the projecting 
machine wntli the gelatine surface turned 
towards the condenser, and with the pictures 
inverted. If on projection it is found that 
the halves of two pictures appear on the screen, 
the pressure rollers H i aie raised, and the 
film lifted forward till the sprocket teeth 
engage with two perforations in advance of ^ — 
Its previous position Another way is to raise 
or lower the gate K by means of the pinion 
and rackwork provided for the purpose, but 
the picture is nut then ahvays exactly oppo.site 
the centre of the optical system. Equally 
important, in order to get the picture as steady 
and life-like as possible, is that the handle 
should be tunicd with the greatest regularity 
and at the rate of two revolutions per seconcl. 
{Sec also “ Kammatograph," “ Kmemacolor," 
a. id other headings.) 

KINEMATOGRAPH PICTURES IN BOOK 
FORM 

The fimdamental principle of the kmcmato- 
graph picture is based on the fact that if a series 
of complementary images be presented to the 
eye in such a manner as to satisfy the laws of 
persistence of vision, these images will combine 
and thus produce the illusion of a single impres- 
sion. Further, if eac^' image or picture in such 
a series be slightly different, according to the 
changes presented by a moving object, the com- 
plete scene will have the semblance of life. 
These conditions are fulfilled m a primitive way 
by depicting on successive leaves of a book the 
phases of the subject it is intended to present, 
and then allowing the leaves to escape rapidly 
111 succession. 

KINEMATOGRAPHY 

The art of photographing objects in motion 
and projecting the images upon a screen. It 


derives its origin from a toy called the “ zoetrope 
and depends for its residts on what is known 
as “ persistence of vision.” When light is 
reflected from a moving object it forms an 
image on the retina (or sensitive plate) of the 
eye, and creates a nerve current which passes 
along every one of the fibres which receive the 
image and collectively carry the impression 
through the optical nerve to the brain. This 
sensation may be divided into four periods : 
First, a latent period which is almost instan- 
taneous, and during which nothing seems to 
happen , second, a very short period, estimated 
at less than ^ second, during which 

the sensation reaches the maximum , third, 
a much longer period, ^’^th to ,^^th of a second 
(varying according to the power of illumination) 
during which the sensation slowly diminishes ; 
and, fourth, a short period of decline, during 
which the effect dies away. It is found that 
in the case of a moving object on which attention 
IS directed the fourth period remains unnoticed, 
owing to the fact that a new image takes up 
the place of the old one before that period 
begins. Prof. Tindall estimated the time of 
persistence of an imprc'ssion on the retina to 
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be nVth of a scccjiid, that is, the impression 
remains for of a second after the source 

of excitation is removed I'pon this all kme- 
matograph apparatus is based 

The kmemalugraph camera and projecting 
apparatus are described under the heading 
“ Kinematograph ” 

The three chief requisites to final success are : 
(i) A photographic emuksion sufficiently sensitive 
to receive latent impressions at the rate of 
sixteen per second ; (2) optical systems capable 
of forming the negative images in the camera and 
the positive image upon the lantern screen ; 
and (3) mechanical means for suitably trans- 
lating the films through the camera and after- 
wards through the projector. 

The emulsion is supported on celluloid cut 
into ribbons if m wide, and m lengths of about 
150 ft The inner portion of the surface, i m. 
in width, IS devoted to the pictures, the margins 
being used for the perforabons by means of 
which the film is held m position during its 
progress through the camera or projector. 
Each image is i in. wide, and J in. high, there 
bemg sixteen pictures to i ft., and four per- 
forations on each side per picture Slightly 
thicker celluloid is used for the positive film 
than for the negative, the former being sub- 
jected to more wear and tear than the latter. 

Having decided on the type of camera to be 
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employed and the make of negative stock film 
to be used, the operator may proceed to work 
much in the same way as he might when taking 
ordinapr snap-shot photographs in an ordinary 
magazine film camera. The negative stock 
film can be obtained in rolls of 1 50 ft in length, 
ready perforated, and supplied in sealed tins, 
in which it is wrapped m lead sheets and light- 
tight paper. The magazines A B {see D, p. 319) 
are detached, and the unexposed film opened in 
the dark-room, with ruby light, and placed in 
magazine a, the centre of the roll being slipped 
over the bobbin w The starting end of the 
film is drawn through the small aperture at the 
comer of the magazine, and the lid secured. 
The short length of the film projecting at the 
corner serves as lead film to facilitate drawing 
out, when it is desired to thread through the 
camera mechEinism just before actual operations. 
When about to make the exposures, the side of 
the camera is opened and the film threaded as 
indicated at D (p 319), taking care to arrange for 
the loop at and at n®. The bobbin x has a 
clip winch holds the end of the film securely. 
The lid of the magazine b is, of course, removed 
during these operations, and the length of film 
extending from C is unavoidably fogged. The 
operating handle of the camera should be 
turned a few times in order to make sure that 
everytliing is working properly , then the lid 
of B and the side of the camera may be closed. 
It now remains to see that the picture is sharply 
focused and, to do tins, the handle should again 
be turned so as to bring an unexposed portion 
of the film opposite the exposure aperture R, 
and at the same time cause an open section of 
the shutter n to arrive m a line with the lens, 
liy removing the cap s from the sight tube Y, 
the operator may now have a view ot the image 
on the film. If a focusing scale is provided 
on the lens itself, this operation is, of course, 
unnecessary ; a separate view finder is provided 
on the camera. See that the cap s is replaced. 
The handle must be turned at the requisite 
speed, and as the mechanism is generally geared 
to make eight exposures for eat'h complete 
turn of the handle, two turns should be made 
per second. Too fast camera operating will 
result in abnormally slow motion of objects in 
the projected picture, and vice versa. The 
most important poiut is the question of steath- 
ness, for if the camera has been allowed to 
vibrate during the work of turning the handle, 
no afterwork can rectify such an error. Manu- 
facturers supply very rigid and somewhat heavy 
stands for the camera. The screw holding the 
camera to the stand should be very tightly fas- 
tened. (See also “ Theatrical and Kinematograph 
Photography.”) 

Development of kinematograph films is carried 
out in precisely the same way as that of ordinary 
film negatives ; but some special appliances 
are necessary The frame B is one. The pins 
top and bottom serve to hold the film in place, 
it being wound hi spiral fashion and secured 
at each end by clips or drawdng-pins. The 
emulsion side is turned outwards, so that only 
the celluloid surface comes into contact with 
the frame. A tank sufficiently large to take the 
frame is provided for the developer, another 
for the fixing solution, and a third for washing 
21 


purposes. The latter is furnished with a siphon 
overflow so that proper circulation of the water 
is secured ; a tap provides a constant supply 
of fresh water at one end of the tank, the 
overflow siphon being situated at the opposite 
end. The washed film is wound on a skeleton 
drum A in spiral fashion, and placed in a warm 
room free from dust, and kept rotating for 
fifteen minutes. When the emulsion is 
thoroughly dry, the cleaning process is carried 
out, all finger marks being polished off from 
the celluloid side by means of a pad of soft 
material fixed to a bench over which the gelatine 
surface may pass without injury. A hole cut 
in the bench, through which the light of an 
incandescent electric lamp is directed upwards, 
enables the cleaner to detect smears and other 
meurks. The film is wound up into coils by 
means of special winders. 

The positive film is made by contact printing 
from the negative. Special machines are pro- 
vided for the purpose, in which the action of 
the mechanism is approximately tlie same as 
that in the camera. I^xposed positive stock 
IS developed, fixed, washed and cleaned in the 
same manner as the negative. 

If through accident a subject becomes broken 
in the middle, cutting out should be done so 
that when the two ends are rejoined, pictures 
follow on consecutively as before the accident. 
The ragged part of one end should be cut away 
exactly at the jimcture of two pictures, and 
the end to be joined thereto should have an 
|th portion of a picture left on. The gelatine 
on this ^th part should be removed, leaving 
the bare celluloid exposed. Film cement is 
then applied with a brush to the scraped-off 
portion, and this is quickly laid against the 
celluloid backing of the piece to be joined, 
firmly pressed, and allowed to dry. The cement 
dries within a few seconds after application. 
Sec that the perforations on the overlapping 

E ortions of the film exactly register. The 
lank spacing of film subjects is a source of 
many troubles if not correctly carried out. There 
are four perforations each edge to each picture 
and any length of blank film joined between 
succeeding subjects should correspond m length 
to a given number of complete pictures ; other- 
wise, it will be necessary to make an adjustment 
in the machine when projecting. 


KINETOSCOPE 

Edivson's apparatus for exhibiting his ” kine- 
tographs,” pictures on a continuous band of 
film lighted by an electric lamp behind them. 


KINOCYANINE 

A developing agent discovered in 1891 by 
Noel, a French chemist, whilst preparing kyaiiol 
or bleu de Paris ; so called because of its 
similarity to vegetable cyauinc and quinone. 

It takes the form of an amorphous 
powder or ill-defined small crystals of a bluish 
violet with grey tinge. The original formula is : 


Sodium sulphite 
Sodium hydrate 
Sodium carbonate 
Kinocyanme 
Water 


50 parts 
I part 
140 parts 
10 „ 

1,000 „ 
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KITE PHOTOGRAPHY (Pr., La photographte 
par cerf -volant ; G^r., Drachenphoto- 

graphic) 

Photography by means of a camera attached 
to, or suspended from, a kite is of frequent use 
in obtaining bird's-eye views for military pur- 
poses, and as an aid to the surveyor and meteor- 
ologist. A. Batut, of Enlaure, France, was the 
first to devote special attention to this class of 
work. In 1887 he employed a large diamond- 
shaped kite, as illustrated, having a long tail to 
give stability. The camera a was fastened to 
the kite by a triangular support, and had a 
shutter B of the guillotine type, working hori- 
zontally by means of two rubber bands. The 
shutter was held in tension by a thread, which 
was burnt through by a slow fuse C, ignited 
before flying the kite. In its passage across the 
lens the shutter was made to release a paper 
streamer, thus announcing that the exposure 
had taken place. Flat ^ms were used. To 
prevent obstruction of the view by the cord, 
this was attached by a kind of double bridle to 



a bar d, A self -registering barometer E indi- 
cated the height attained. 

F. Wenz, m Germany, used shortly afterwards 
a kite of similar shape, but with the camera 
fastened to the bridle cords. Since then, kite 
cameras of a much more elaborate kind have been 
employed. As an example may be mentioned 
one made in 1899 by h Gaumont, of Paris, for 
the use of A. Lawrence Rotch, of the Blue Hill 
Meteorological Observatory, near Boston, Massa- 
chusetts. While primarily intended for photo- 
graphing the under surface of clouds, this could 
be employed also for ob taming views of the 
surrounding country. Oockwork allowed of 
successive exposures on a roll of film at pre- 
determined intervals. Electric releases and 
simple cord releases operated from the ground 
have also been used. 

The kite employed for photographic purposes 
must be steady in the air, the box kite and the 
multicellular obhque type being now preferred 
to the older pattern. The camera, which should 
be as light as possible, and of ^e fixed-focus 
box-form variety, carrymg films, is now usually 


attached to, or hung from, the cord. A simple 
method of making the exposure, suitable for 
experimental use, is as follows : A rubber band, 
one end of which is fastened to a small staple, 
is stretched over the trigger release of the 
shutter, and the latter is set back against the 
pull of the rubber by a thread tied to another 
staple as far away from the lens as possible. A 
sufficient length of ordinary wool soaked in a 
strong solution of potassium mtrate and dned 
is then tied to the further end of the thread, 
and ignited when the kite is ready to be flown. 
The slowly-burning fuse will eventually sever the 
thread, and thus enable the rubber band to work 
the trigger release of the shutter. 

KLIC PROCESS 

The process of photogravure {which see) as 
invented by Karl Khc, of Vienna. 

KNIFE, RETOUCHING 

A small knife of any convenient shape used for 
reducing the over-dense parts of a negative by 
cutting or scraping, for which purpose the film 
must be bone-dry and the light particularly 
good. The work must be done gently. 

KNIFE, TRIMMING (Sc^ “ Trimming Knife.") 

KODAK 

A trade name which is so familiar that many 
suppose it to apply to all hand cameras, although, 
as a matter of fact, the Courts decided in 1903 
that it IS the registered property of one particular 
company. 

KOENIG'S COLOUR PROCESS (S^^"Pina- 
chromy.”) 

KROHNKE’S INTENSIFIER 

A method of intensification without mercury, 
advocated by Herr Krohnke. The negative is 
made yellow m a -3 per cent, solution of iodine 
and potassium iodide m water, washed, and made 
brown by flooding with a solution of Schhppe’s 
salt, 15 grs. ; caustic soda (10 per cent, solution), 
2 to 3 drops ; and water 3^ oz. Finally, the 
negative is washed and dried, the process being 
claimed to give clear shadows and to remove 
entirely any yellow stain, 

KROMAZ 

The viewing instrument used in connection 
with a process of stereoscopic colour photography 
invented by Barnard and Gowenlock, in which 
different colours were viewed by each eye. 

KROMOGRAM 

A name given to the transparencies used in 
the Ives Kromskop. 

KROMSKOP 

The name given to two forms of apparatus 
invented by Frederick Ives for projecting photo- 
graphs in natural colours. Three .shdes taken 
through certain filters are simultaneously pro- 
jected to give the effect of a single picture, there 
being for each slide a colour fiJiter, respectively 
red, green, and blue-violet, 

KRUSS CAMERA {See “Magic Camera.") 





LABARRAQUE’S SOLUTION 

Another name for “eaude Javelle** {which see). 

LABELLING BOTTLES 

Special care is necessary in labelling bottles 
that are to contain photographic chemicals. 
First make the outside of the bottle per- 
fectly clean and dry , use gummed labels, cr 
attach by means of liquid gum, and smooth 
into close contact When quite dry, write on 
the label with ordinary or waterproof ink, or 
even with pencil, which is more permanent than 
some inks. Coat, when dry, with size made by 
dissolving ] oz of common glue in 2^ 02. of water, 
and when this is dry apply a thin coat of oak or 
hard carriage varnish. A label varnish much 
used in laboratories, etc., is the following : — 

Sandarac . . 2+ oz. 78 g. 

Mastic . . . I ,, 31 »» 

Camphor , . 24 grs 1*5 ,, 

Oil of lavender . 3^ drnis. 12*25 cos. 

Turpentine . . 2 „ 7 „ 

Ether . . . 3 „ 

Alcohol . . .2^02. 8*75 „ 

Macerate for several weeks, agitating until 
dissolved. 

A less efficient method is to attach the paper 
label in the usual way, warm it, and smear with 
wax by rubbing with the end of a candle 
Another plan is to coat the attached label with 
celluloid varnish, made by dissolving celluloid 
(old films will serve if the gelatine is cleaned olf) 
in acetone, amyl-acetate, or methylated spirit. 

The bottle itself may be written upon, using 
one of the inks given under the heading “ Ink 
for Glass, Porcelain, etc.” 

There are many special recipes for pastes for 
attaching labels to chemical bottles. Caustic 
soda and nitric acid are sometimes included with 
the object of breaking up the starch granules, and 
alum and sugar to increase the adhesive proper- 
ties. One of the best of the many formula; is : — 

Wheat flour . . 2 02. 220 g. 

Powdered alum . 160 grs. 37 ,, 

Cold water . .10 oz. 1,000 ccs. 

Formahne . . 40 drops 8*5 „ 

Mix the first three ingredients together, boil 
111 an enamelled saucepan, and when cold stir in 
the formaline. 

In America it is common to label flat bottles 
in the following way. A strip of glass is cut in. 
narrower than the flat side of the bottle, and the 
paper label should be about J in. smaller than 
the glass strip. The written side of the label is 
pasted to the glass strip, the edges of which are 
then smoothed. Both bottle and strip are then 
warmed, and the two attached together with a 
cement made by melting i part of beeswax with 
3 parts of resin. 


Names may be etched on bottles and the etch- 
ing left plain or filled with Brunswick black or 
other pigment Mix up the two following solu- 
tions : — (i) Sodium fluoride, 36 grs. ; potassium 
sulphate, 7 grs. ; distilled water, 2 oz. (2) Ziiic 
chloride, 14 grs ; hydrochloric acid, 65 drops ; 
distilled water, i oz Mix the two solutions and 
write on the bottles with a quill or camel-hair 
brush ; leave for about five minutes and then 
wash off. 

LABELLING TINS 

It IS more difficult to attach paper labels to 
tins than to bottles. A plan that is often recom- 
mended IS to gnin the label m the usual way, 
but before attaching it to rub the part of the 
tin where the label is to go with a piece of freshly 
cut onion. Another method is to u.se a piece of 
fixed P.O P. ; write on the plain side and then 
wet the gelatine .surface and place in contact 
with the tm. It is desirable to use waterproof 
ink and to varnish the labels. 

LABELS, POLYGLOT 

These are a convenience to the travelling photo- 
grapher, but hardly a necessity, as English or 
French inscriptions are sufiicicnt for the Customs 
authorities practically all over the world. The 
following IS a polyglot label for a box of dry 
plates, the only photographic material that there 
should be the slightest desire to label in this 
way : — 

English — Photographic Plates. Sensitive 
to light. France and Belgium. — Plaques 
Photograph] ques. Craint la lumidre, Ger- 
many and Austria. — Trockenplatten. Nur 
bei rothem Licht zu offnen. Holland. — 
Droge Platen. Slechts m sene donkere kanier 
te openen. Denmark. — Torrcplader. Maa 
kun aabnesi morkkammaret. Norway. — 
Fotografipladcr. Maa kun aabne.s vid 
rothlys. Sweden. — Torrplatar. Oppnas eud- 
ast 1 morktrum. Finland. — Walokuvaus- 
levyja. Saapi avata ainoastaan pimeassa 
huoneessa. Italy. — Lastre Fotografiche. 
Teme la luce. Spain — Placas Fotograficas. 
No abrir smo en el cuarto oscuro. Portugal. 
— Chapas Photographicas. So’ se deve abrir 
n’um quarto escuro. 

LABELS, WATERPROOF INK FOR 

Dissolve in 2 oz. of hot water \ oz. of borax, 
add i oz. of sheUac, and simmer gently until as 
much of it as possible has dissolved. When cool, 
decant the clear liquid and mix with Indian ink 
or finely powdered lampblack to a suitable con- 
sistency. 

LAC {See “ Gums and Resins.”) 

LACMUS {See ” Litmus.”) 

3 
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LACTIC ACID (Fr., Acide lactique ; Ger., 
Mtlchsdure) 

CsH^Oa or CH,CH(OH)COOH. Molecular 
weight, 90. Miscible in all proportions with 
water and alcohol. A colourless, thick liquid, 
obtained from sugar by the lactic ferment, and 
used in the platinum toning bath. 

LAMBERTYPE 

A carbon print with an enamelled surface. 
A glass plate is polished with a solution of 5 grs. 
of beeswax in i oz. of benzole and is then coated 
with enamel collodion and dried. The exposed 
carbon tissue is squeegeed on the plate, developed 
in the usual way, and the final support for the 
tissue is squeegeed into contact When quite 
dry the collodion-supported image is detached 
from the glass. 

LAMPLIGHT EFFECTS 

I^amplight scenes which do not include 
figures present no difficulty, providing a suffi- 
ciently long exposure can be given. Out-of-door 
lamplight effects arc described under the heading 
“ Night Photography." Indoor lamplight effects, 
with figures, may be obtained by concealing a 
piece of magnesium wire in the lamp, which is 
preferably provided with a globe or shade, or 
by having the magnesium in such a position as 
to give the effect of the light coming from the 
lamp, as described in the article, “ Candle-light 
Effects " 

Daylight can also be used, and the following 
is II Essenhigh Corke’s method. An imitation 
or dummy lamp is used. First, a real lamp, 
alight, is photographed and the image enlarged 
to the same size as the lamp. The enlarge- 
ment IS mounted on cardboard, which is then 
cut to the outline and a strut placed at the 
back. The dummy lamp can be placed any- 
where in the scene, and in the finished photo- 
graph cannot be told from a genuine lamp. The 
lamp and sitter are arranged near a window, of 
which all except a small space is blocked up in 
such a way that a strong light appears to come 
from the lamp and fall upon the sitter, the light 
tones graduating into darker ones on parts of the 
drapery and surroundings. The “lamp," being 
of thin cardboard, does not throw a perceptible 
shadow ; but a certain amount of light must fall 
upon its face, in order that the details may be 
shown . 1 1 may be necessary to use reflectors, as in 
ordinary portraiture. For lamplight effects it is 
more natural to retain almost all Uie shadow de- 
tail, and not, as in firelight effects, regard only the 
high lights and half-tones. Exposure will vary, 
and must be a matter for experiment. The 
prints should be st. ued with an orange-coloured 
dye, such as eosine and methyl-orange aniline 
colours, or carbon prmts on a suitably coloured 
support may be made. 

LAMPS, ARC {See “Arc Lamps" and 
“Electric Light.") 

LAMPS, DARK-ROOM {See “ Dark-room 
Lamp.") 

LAMPS, MAGNESIUM ( 5 ^^ “Flash Lamp.'*) 
LAMPS, SPIRIT {See “ Spirit Lamps.") 


LANDSCAPE, CLOUDS IN 

Gouds in landscape photographs not only 
fill a space that might otherwise be blank, but 
they form an essential element in completing a 

f ncture, in its composition, and its b^ance of 
ight and shade. Careful attention must be 
given to the depth or general tone of the sky, 
and also to the intensity or contrast in the 
clouds themselves. Clouds may appear bril- 
liant to the eye, but it must be recognised that 
their scale of tones is short when compared 
with that of the landscape. When clouds are 
included successfully on the same plate as the 
landscape, their depth of tone may be made to 
harmonise with the landscape by the methods 
given under the headings “ Harmomsmg Con- 
trasts " and “ Control in Printing." When they 
are printed in from a separate negative {see 
“ Gouds, Printing in"), the depth of printing 
can be controlled so that they may still appear 
to be in harmony with the tones of the landscape. 
A common fault is the rendering of clouds mucli 
too strongly, m tones that are too heavy or too 
brilliant for the picture. The forms of the clouds 
and their grouping are frequently of the greatest 
value in completing the composition of a picture, 
espeaally m simple subjects that consist of a 
few well-defined ma.sses, and have, m addition, 
a large proportion of sky. The masses of cloud 
may form a line that will balance or harmonise 
with the principal lines in the picture, or the 
clouds may be so grouped that their prmcipal 
points or lights may balance the chief point of 
interest in the landscape. 

LANDSCAPE, FIGURES IN {See “Figures 
in Landscapes.") 

LANDSCAPE LENS {See “ Lens.") 

LANDSCAPE PHOTOGRAPHY 

In modem landscape photography the hand 
camera has naturally taken a very prominent 
place, but it must be recognised that the best 
work in landscape photography results from 
studying and arranging the picture on the 
focusing screen, this generally involving the u.se 
of a stand. As on many occasions good subjects 
can be obtained when the use of a stand and the 
deliberate arrangement of the picture are im- 
practicable, a “ hand or stand " camera is the 
most convenient for landscape work. At times, 
a picture may be studied on the focusing screen, 
the best point of view selected, and then the 
exposure made when all tlie conditions are 
favourable by holding the camera in the hand. 
This method is speaally apph cable to village 
scenes, and occasionally to landscapes with 
animals. 

For general landscape photography the camera 
should have a rising front, a swing back, and 
should be capable of extending to twice the 
length of the plate. In all positions it should 
be quite firm and rigid. The tripod should be 
firm and capable of adjustment to any height 
from 3 to 5 ft. The lens should preferably be a 
modem anastigmat with a full aperture of //8 ; 
this will cover the plate with uniform sharpness 
without reducing the aperture, and at f/11 the 
rising front may be used to a considerable extent 
without loss of definition. The best proportion 
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of focal length is about i J times the longer aide 
of the plate, this giving good perspective effect 
without unduly dwarfing the distance. A lens 
of longer focus prevents many subjects from being 
composed satisfactorily, owing to various ob- 
stacles making it impossible to take a point of 
view sufficienUy far from the principal part of 
the subject to secure a satisfactory proportion ; 
while a lens of short focus has a tendency to 
exaggerate the difference between the near and 
distant parts of the picture. At times, however, 
a wide-angle lens having a focus a little shorter 
than the longer side of the plate is very useful, 
especially when the subject includes tall trees or 
high buildings and the space is hmited. The 
shutter should be of the “ time and instan- 
taneous *' pattern ; and it is desirable that all 
exposures of less than five seconds* duration 
should be made by the shutter rather than by 
the cap. It is difficult to make a short exposure 
by means of the cap m brilliant sunshine with- 
out causing slight fog through the sun striking 
the photographer*s hand, and being reflected 
into the lens when removing or replacing the 
cap ; with a shutter there is no such risk. At 
times, too, the wind is very troublesome, and 
it is necessary to wait patiently for foliage to 
be reasonably still, even for an exposure of one 
second. With a shutter provided with a pneu- 
matic or an Antinous release, the photographer 
can watch the moving foliage carefully, and as 
soon as the conditions are favourable for making 
the exposure he can press the bulb without 
turning or giving any attention to the camera. 
By pressing and releasing the bulb of a shutter 
set for “ time " as quickly as possible, an 
exposure of a quarter of a second can bo given, 
this allowing of photographing figures m the 
luul-distance, moving slowdy towards the camera, 
without showing movement. The plates used 
should be rapid, and be backed. 

It IS in the selection, the arrangement and the 
method of treatment of a subject that the 
photographer shows his individuality. A feeling 
for composition is essential for successful land- 
scape photography. The necessity for composi- 
tion arises from the fact that the photographer 
takes a small portion of the landscape and 
encloses that portion in an artificial boundary 
composed of four lines forming a rectangle. It 
IS essential that the small fragment of the land- 
scape should convey the impression that the 
photographer desired to express, and one of the 
first conditions is that attention should be 
drawn from the boundary lines and into the 
picture towards the principal part of the subject. 
b)very picture should consist of foreground, 
mid-distance and distance, the principal object 
or point of interest bemg m the near mid- 
distance. This will naturally demand primary 
attention, but the foreground requires almost 
as much. Most landscape photographers pay 
too little attention to the foregrounds of their 
pictures, thereby sacrificing much of their 
quality. In the foreground the gradations of 
light and shade are much more strongly rendered 
than in any other plane ; and this strength has 
very great value in giving the effect of atmos- 
phere and in causing the other planes to recede 
and take their correct position. 

In selecting the point of view, it should be 


remembered that the lower the point of sight 
the more the foregroimd is shortened, and small 
foreground objects appear more important ; 
while a very high point of view will frequently 
give the impression of the ground running uphill. 

Reducing the aperture of the lens becomes 
necessary in almost all landscape photography 
to secure sufficient vsharpness of definition m the 
various planes. The nearer the foreground to 
the camera, the smaller will be the slop necessary ; 
but the shorter the focus of the lens, the greater 
will be the range of distances that can be 
rendered sharply with a given value of stop. 

Sunshine is very effective in most landscape 
work, especially when striking shadows break 
up an uninteresting foreground, or cause unequal 
lighting of the important and unimportant parts 
of a subject. Frequently, an oblique light — 
strong sunshine almost at right angles to the 
direction of the view — is very impressive. 

LANGE'S DEVELOPER 

The “ washing soda ” or “ dry pyro " deve- 
loper once popular; recommended by Paul 
Lange, of Liverpool, in 1890, for developing 
“ snapshots taken on ordinary plates. It is 
still a favourite amongst many photographers, 
who have no objection to yellowish negatives, 
and who prefer to add dry pyro at the tunc of 
use. The formula is : — 

Washing vsoda . 2| oz. g. 

Potass, bromide . 25 grs. 3 ,, 

Water (boiling) . 20 oz 1,000 ccs. 

For developing a quarter-plate, to -J oz. of 
above, add oz water, and 2 to 4 grs. of pyro, 
according to density required. 

LANTERN 

By this term is nearly always meant the 
optical or projecting lantern, for winch, !>ee 
“ Bnlarging Lantern” and “Optical Lantern.” 
For the opaque lantern, see “ Aphcngescopc.” 
Many dark-room lamps are actually lauteriis 

LANTERN PLATES 

Specially prepared plates used for making 
lantern slides, and much slower than those used 
for negative -work. In their manufacture the 
one object m view is their capacity for producing 
a clean and sparkhng image of good gradation, 
wuth a very transparent character of the deposit 
of silver The British standard size is 3^ in 
by in. ; American and Continental, 4 m. by 
3I in But in both cases the slide is usually 
masked to give an image not exceeding 3 in. 
by 3 in. 

There are two distinct kinds of lantern plates : 
(i) ordinary, for contact printing by artificial 
light and for reduction m the camera by day- 
light or artificial light, and (2) “gaslight,” for 
contact printing only The fonner must be 
manipulated in the dark-room illuminated as for 
bromide paper, the latter may be developed, 
etc., in weak white light, the same as gaslight 
paper. For details of working, see “ Lantern 
Slides.** 

LANTERN SLIDES 

Transparent positives, for projecting by 
means of the optical lantern, are made in England 
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to a standard size of in. square. Specially 
prepared slow plates are used, the object being 
to secure a fine transparent quality in the image, 
combined with good rendering of gradation and 
cleanliness in working. A good slide should be 
very transparent ; that is, there should be an 
absence of any tendency towards clogging or 
opaque appearance ; the deepest shadows should 
be strong so as to give a rich colour when pro- 
jected. There should be scarcely any part abso- 
lutely white or free from deposit, and the range 
of gradation should be as perfect as possible, 
with full detail in both light tones and shadows. 

Plates of two kinds are used. One corresponds 
in speed and character with the papers used for 
developing in weak gaslight, while the other is 
similar to a slow bromide paper in speed, but 
differs materially m character. The first kind 
will be considered later. For the second kind a 
yellow light is the most satisfactory when deve- 
loping, etc., and there is a wide range in speed, 
the faster varieties yielding black tones only, 
while the slower ones give readily any tone 
from warm brown to black by simple modifica- 
tions in exposure and development. These 
plates are sumciently rapid for producing slides 
by reduction in the camera by daylight or arti- 
ficial light, using a condenser in the latter ca.se ; 
or they may be employed with equal facility for 
contact prmtmg by artificial light. An ordinary 
viaraera is employed for making slides by re- 
duction in daylight. 

Any adjustable camera may be used, provided 
that it is not smaller than 3^ in. square. There 
must be a frame to hold the negative parallel 
with the sensitive plate, and at a suitable distance 
in front of the lens. In adjusting the distances 
of the various parts of the apparatus, the same 
proportion of the focal length of the lens will be 
required as m enlarging, but with this differ- 
ence : the greater distance will be that between 
the lens and the negative ; the smaller, the dis- 
tance from the lens to the sensitive plate on 
which the image is produced. The space be- 
tween the lens and the negative must be covered 
in so as to exclude as much extraneous light as 
ossiblc, or the slides will suffer considerably, 
oth in gradation and brilliancy. The apparatus 
should be pointed towards a window, preferably 
one that commands a clear sky view, in the same 
manner as m enlarging by daylight. 

In making slides by reduction 111 an artificial 
light enlarging apparatus, the only difference in 
setting will be the distance from the lens to the 
easel and the extension of the camera body, these 
distances being the same proportion of the focus 
of the lens as in enlarging by daylight. Wi th some 
enlarging lanterns i " which the source of light 
IS an incandescent gas mantle there is much 
greater risk of an image of the mantle being pro- 
jected on to the easel in reduemg for slide makmg 
than in enlarging. This can be entirely pre- 
vented by interposing a piece of ground glass 
between the condenser and the light. 

Definite data for exposures cannot be given. 
With the slowest of the plates suitable for camera 
reduction, the exposure may range from fifteen 
seconds on a clear spring day, using //16, and a 
thin negative, when working for black tones, up 
to as much as eight times as long for warm 
colours. Strong negatives will require much 


longer, and some of the more rapid plates will be 
fully exposed with one-fourth of these times. 
For artifiaal light, as described, these exposures 
would be correct if //8 were the lens aperture 
used. 

For contact printing, magnesium ribbon forms 
the best illummant, especially when warm colours 
are desired. The colour and quality of the light 
influence the colour produced by development. 
For black tones, i in. of ribbon at a distance of 
6 ft. will be sufficient for a medium or thin nega- 
tive, or 4 in. at 3 ft. will yield a good warm tone. 

The colour of the image depends on two 
factors, exposure and development. The mini- 
mum exposure that will produce a well-graded 
image with sufficient strength in the shadows 
and full detail without any mass of clear glass 
in the high lights is that which must be given 
for pure neutral black tones. For a warm black, 
the exposure must be doubled, and for various 
tones of brown, deep or rich, from four to eight 
times the minimum exposure will be necessary. 
The exposure may be increased even beyond this 
with some plates, very warm brown and red- 
brown colours being obtained by increasing 
the exposure up to sixteen times the minimum. 
For neutral black tones any of the developers 
given for bromide printing will give the best 
result. For warm black and brown, pyro and 
soda will give excellent transparency and 
quality. Potassium bromide will be found the 
best res trainer. Most of the additions suggested 
by some photographers for obtaining warm 
tones clog the shadows and produce a semi- 
opaque depOvSit that spoils the effect of a wslide 
when projected. Potassium bromide added 
liberally will produce the same degree of warmth 
combined with great transparency and fineness 
of quality. Other developers may be used in- 
stead of pyro by adding potassium bromide in 
the same way. 

The following are typical formulae, the deve- 
loper being prepared from the usual stock solu- 
tions : — 

For deep brown tones — 

Pyro . . 15 grs. 3 5 g. 

Potassium bromide 7J ,, „ 

Sodium carbonate 60-120*^ ,, 14-28 „ 

Sodium sulphite 60-120 ,, 14-28 ,, 

Water . . 10 oz. 1,000 ccs. 

For rich brown tones — 

Pyro . . 15 grs. 3-5 g. 

Potassium bromide 15-30 „ 3‘5-7 „ 

Sodium carbonate 60-120 „ 14-28 „ 

Sodium sulphite 60-120 ,, 14-28 ,, 

Water . . 10 oz. 1,000 ccs. 

Begin with a small quantity of the sodium car- 
bonate solution, mcreasing to the larger amount 
if necessary. Development will take from six 
to twelve minutes. If the development is begun 
in the more highly restrained solution, and the 
exposure should prove to be msufficient, the plate 
may be transferred to the less restrained, and a 
good slide shotdd result ; and, if development is 
begun with a small quantity of sodium carbonate, 
and this should ptove insuffiaeut, adding more 
wiU not detract from the quality of the slide, but 
will modify the colour. This method of working 
allows very great latitude in exposing, as the 
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development may be modified, during its pro- 
gress, to suit the exposure. 

After development, the plate should be washed 
in two or three changes of water and then fixed, 
preferably in an aad “ hypo ” bath containing 
I oz. of potassium metabisulphite to i lb. of 
“ hypo,*’ diluted so that i pint of solution will 
contain 3 oz. of “ hypo.” The plates should 
remain in the fixing bath for ten or twelve 
minutes. The developer for use with plates 
that are developed m weak gaslight is the same 
as that given for gaslight papers. Restraining 
by means of bromide may be adopted for secur- 
ing warm tones. The same pyro developer 
may be used, or an equally large proportion of 
bromide may be added to an amidol or other 
developer. With these plates a longer range of 
tones may be secured, a good red and red-brown 
being easily obtained by increase of exposure 
and restraining. The image produced on these 
plates IS exceptionally transparent and fine m 
grain. Bven when strong, the image presents 
the appearance of a stain rather than a deposit. 

The clearing of lantern slides should be 
unnecessary, if an acid fixing bath is used; 
otherwise proceed as explained for negatives 
under the heading ” Clearing Solutions.” 

LANTERN SLIDES, DIAGRAMMATIC 

Lantern shdes of diagrams and other hne sub- 
jects may be made in many ways, as, for example, 
the following : (a) Copying through the camera 
and pnnting the slide by contact from the nega- 
tive ; (b) printing from the drawing itself, which 
serves as a negative ; and {c) the use of specially 
repared glasses on which the diagrams may be 
rawn direct and serve as slides. 

(а) The copying of the diagram through a 
camera is advisable in most cases, because the 
image can be reduced if necessary so as to come 
well within the limits of a lantern slide. Take 
care to obtain strong contrasts — the whitc.s 
opaque and the lines clear. Should it be desired 
to show the diagram reversed as regards white 
and black — that is, white lines upon a black 
ground — the negative itself may be cut down to 

in. square and used as a slide, or the diagram 
may be copied on a lantern slide direct, through 
the camera. 

(б) The second method is of particular service 
when drawings are to be made specially for lan- 
tern slide work. A piece of white paper, thin 
and comparatively grainless, is cut to the size of 
a lantern slide. The drawing is then made on 
the paper in black ink, and used as a negative, 
a lantern slide being placed in contact with it 
and printed in the usual manner. The slide will 
show the blacks and whites reversed. Should a 
black line slide be required, the slide just pre- 
pared may be used as a negative and another 
slide printed by contact from it. 

(c) This is not strictly a photographic process. 
Plain glass plates are coated with ground glass 
varnish, made as follows : — 

Sandarac . . 100 grs. 23 g. 

Gum mastic . 100 ,, 23 „ 

Methylated ether . 10 oz. 1,000 ccs. 

Benzole . . 2 „ 200 „ 

When dry it gives a surface which takes the 
pencil well, and any drawing or writing may be 


made. The slide may then be made transparent 
again by floodmg with : — 

Sandarac . . 150 grs. 34 g. 

Gum mastic . 150 ,, 34 „ 

Methylated ether 10 oz. 1,000 ccs. 

which destroys the grain and leaves the drawing 
on what appears to be plain glass. Another plan 
is to use a special ink {see “ Ink for Glass, etc.”), 
while another is to use the finest ground glass 
obtainable, and after making the drawing, to 
destroy the grain by coating it with gum dammar 
dissolved in benzole. If white lines on a black 
ground are wanted, plain glass plates may be 
smoked by holding them over burning camphor, 
or by coating them with Brunswick black or 
other opaque pigment, and then scratching with 
a needle-point. 

LANTERN SLIDES, MASKING, BINDING, 
AND SPOTTING 

When a lantern slide is developed, fixed and 
washed, it requires fimshing in such a manner 
that it can be shown effectively m the lantern, 
and handled without injury. The picture requires 
masking, that is, the portion of the plate not 
required needs to be covered with opaque 
paper, so that the picture is isolated on a dark 
screen, the edges being sharp and true as in a 
well-trimmed print. Lantern-slide masks are 
obtainable with openings of various shapes and 
sizes, but a serious worker soon finds it difficult 
to adapt them to his requirements. A print 
should be trimmed to a nicety, so as to include 
the amount of subject desired, and no more. 
Using commercial masks is like using im trimmed 
paper of a uniform size for prints ; while it 
might answer in many cases, it fails frequently. 
A favourite plan with some workers is to cut a 
number of slips of thin opaque paper slightly 
less than 3^^ ms. long, and varying in width from 
J in. to J in. Four such slips can be attached 
to the film of the slide with a touch of gum at 
each comer, they can thus be arranged to cut off 
the subject exactly as required. By keeping 
these slips true to the edges of the plate, rect- 
angulanty of the opening is secured. 

Before or after binding, the shde requires 
spotting. Two prominent spots have to be 
applied for the purpose of indicating to the 
lantemist the correct position for inserting tlie 
slide in the lantern. These spots must be at the 
two top comers on the face ot the slide, film side 
towards the operator. 

There are two methods of binding a cover 
glass to the face of the slide so as to protect the 
film from injury. The first is adopt^ by those 
who make lantern shdes commercially on a large 
scale. A strip of gummed paper about 15 in 
long is moistened and attached to the four edges 
of the two plates, the comers being deftly 
mitred. The second method is to apply four 
separate short slips, one for each side, and it is 
much easier to bind a slide neatly and securely 
by this method. Short binding slips for attach- 
ing in this manner are obtainable, or binding 
slips may be made by the worker. A thin 
paper should be used, and gum has to be applied 
when ready for using. An advantage of cutting 
binding shps is that they may be made wider, 
and to hold the plates together more firmly. 
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LANTERN SLIDES, TWO-COLOUR 
TONING OF 

In slides showing floral pictures, Somerville 
tones the leaves green by means of vanadium, 
and the flowers to another colour, say red or 
brown, which is given by the copper or sulphide 
toner, all the solutions being applied with a 
brush. A light or blocked-out background. 

LANTERNOSCOPE 

A viewing box for lantern slides, fitted with 
eyepiece or magnifying lens. 

LAPIS INFERNALIS 

An old name for silver nitrate {which see) 

LATENT IMAGE (Fr., Impression latente; 

Ge^i. j.Laientcs Bild) 

The action of light upon many sensitive sub- 
stances IS at once visible by a change of colour, 
as in the darkening of silver or bichromate salts 
on paper. This is known as a direct light action. 
In other cases there is no visible change, and 
the exposed material has to be treated with some 
agent, usually termed the developer, which 
renders the action of light visible. The action 
of light IS thus said to produce a latent image, 
which IS of such a nature that the result of the 
light action cannot be quantitatively or chemic- 
ally recognised. 

The exact nature of the latent image has been 
a subject of much dispute, but the theories may 
be divided into two sections, the physical and 
the chemical. Advocates of the former convSider 
that the action of light is to produce some 
change in the physical character of the silver 
salts, whilst the adherents to the chemical theory 
assume that there is an actual chemical change 
and the formation of a lower haloid salt, which is 
usually called a subhaloid. 

Bearing in mind that it has been proved by 
Dewar that a photographic plate posvsesses the 
power of forming the latent image at tempera- 
tures closely approaching absolute zero, whilst 
every other known c hemical action ceases at a 
much higher temperature, it may be asked why 
the photo-sensitive salts of silver should be an 
exception. Dr. Bose, a well-known physicist, 
would liken the formation of the image to the 
strain of the silver salt under the electnc force 
in the light-wave, a theory known as that of 
molecular disturbance or strain theory. Accord- 
ing to this, the silver bromide is converted into 
an allotropic form, which is more readily reduced 
to the metallic state than the normal silver 
haloid, and the function of the sensitiser is then 
to retard the recovery from the strain. There 
are undoubtedly many parallels between the 
strain phenomena V' metallic silver and other 
substances under the electro-magnetic radiation 
of light and the effects oi exposure of the photo- 
graphic plate. But this theory hardly explains 
the various latent images whii may be formed 
on the silver haloids, for instance with silver bro- 
mide and iodide. In the former case, so far as 
experience goes, the latent image is permanent, 
whilst with iodide there is retrogression of the 
image or it fades away, and the sensitive salt 
returns to its non-developable original state. It is 
stated above that the physicist looks upon the 
sensitiser as a substance which prevents the 


recovery from the strain, and a correlative 
action has been found in the case of calcium 
oxalate for pure electric response from mechani- 
cal and light stimuli. When the action of light 
is permanent — that is to say, no matter how 
long the exposed sensitive material be kept the 
product of the hght action, the latent image, may 
be developed. This is then known as an irrever- 
sible action ; but if, on the other hand, the latent 
image reverts to its original and undevelopable 
condition, the action is reversible, and assuming 
that the formula for silver subiodide be taken as 
AgjI, then this may be expressed by the follow- 
ing equation : — 

In light 

> 

s Agl = 2 Ag,I + Agl, 



In darkness 

That is to say, in hght the five molecules of Agl 
are split up into two molecules of subiodide, 
Ag,I, and one molecule of silver triiodidc, AgIg, 
whereas if such a mixture be kept in the dark, 
the two molecules of subiodide and one molecule 
of triiodide rearrange themselves and reform 
five molecules of silver iodide. Now as this action 
takes place in the prese nce of gelatine, but does 
not take place in the case of silver bromide, it 
seems a somewhat difhcult point to explain from 
the point of view of the physicist. 

Another physical theory is that the silver salts 
are charged electrically, and that the action of 
light IS to lonivSc them or set free the electrons, 
and in support of this theory is advanced the 
fact that the photo-salts of silver are vigorously 
electric and m the order of bromide, chloride, and 
iodide, which is the same as their order of sen- 
sitiveness to ultra-violet light. As considerable 
support to this theory is also adduced the fact 
that eosine, fuchsine, cyanine, and other dyes 
set free electrons under the stimulus of light, 
and that the particular wave-lengths absoibed 
by these substances are those which are most 
effective in liberating the electrons In other 
words, the photo-electric activity displayed is 
dependent upon their colour absorption, and 
there is thus an exact parallel with the sen- 
sitising power of these dyes for the photo salts 
of silver. 

The chemical theories assume the decom- 
position of the silver bromide, and that bromine 
is given off ; and if the formula for silver bro- 
mide be written AgrBr;»:, in which x merely repre- 
sents a given number of atoms of each element, 
the latent image could be described as Agx^rx—y, 
in which y is merely ,a certain number of bromine. 
In support of this theory it must be noted that 
it is by no means .so easy to destroy the latent 
image ; nitric acid, potassium cyanide, fem- 
cyanide, and acid bichromate do not entirely 
destroy it, and it is possible to fix an exposed 
plate, and yet physically develop it afterwards 
so as to obtain a good image. 

Other chemical theories are that metallic 
silver is produced, but this has been proved to 
be untenable, as strong nitric aad would dissolve 
silver, but does not destroy the latent image. 
Another chemical theory is that a subsalt is 
formed, but the latter forms a sohd solution with 
the silver bromide m varying proportions. 
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At present, at any rate, no definite conclusion 
as to the nature of the latent image can be 
formed, and the position is probably best summed 
up in the words of Dr, Joly m his presidential 
address to the Photographic Convention in 
1905 : “ The latent image is built up of ionised 
atoms, or molecules, the result of the photo- 
electric effect upon the illuminated silver haloid, 
and upon these ionised atoms the chemical 
effects of the developer are subsequently directed. 
It may be that the liberated electrons ionise 
molecules not directly affected, or it may be that 
m their liberation they disrupt complex mole- 
cules built up m the ripening of the emulsion. 
With the amount that we have to go upon, we 
cannot venture to particularise. It will be said 
tliat such an action must be in part of the nature 
of a chemical effect.” 

In connection with this subject it should be 
pointed out that Dr. Scheffer, of Berlin, has been 
able to obtain photo-niicrographs of the image 
on silver bromide, and these prove that there is 
some sort of thread formation or protrusion of 
a filament from an exposed sensitive gram, which 
would certainly point to disruption of the com- 
plex , but this might agree with both the ph}^- 
sical and chemical theories, as in the former case 
it would represent the disruption of the particle, 
and in the latter case the extrusion of the sub- 
bromidc 

Meldola has as.sumed the formation of an oxy- 
haloid, but the objection to this is that the latent 
image can bo formed under gases and in the 
presence of substances winch preclude entirely 
free oxygen, which would be neccissary for this 
formation 

From a senes of experiments on development 
with the indoxyl compounds, Ilomolka advances 
the theory that the latent image is an equi- 
molccular mixture of sub- bromide and per- 
broinide of silver, which is formed according to 
the equation : — 

3AgBr = AgBrj + Ag.Br 

silvci bromide sub-biomidc per-broiiiidc 

The existence of per-bromide has also been tenta- 
tively established by Lumidrt and Sejewetz, but 
further proof is required. 

LATERAL INVERSION {See “Inversion, 
Lateral.”) 

LATITUDE OF PLATES AND PAPERS 

In negative-making variations may be made 
ill exposure, within moderate limiLs, without 
any loss of printing qualities. The latitude is, 
however, influenced considerably by the subject 
and the conditions. A subject -with good con- 
trast, or exposed m a clear and brilhant light, 
will allow more latitude than one deficient in 
contrast exposed in a dull light. With the 
latter and in copying, there is practically none 
at all. 

It must be recognised that it is only in over- 
exposure that latitude can really exist. Loss of 
quality is inseparable from under-exposure. In 
all subjects, however, it is possible to compen- 
sate for errors in exposure to a moderate extent, 
if the error is known before commencing to 
develop. A modified solution may be applied 
that will have the property of compensating for 


the extra exposure given. {See also “ Exposure, 
Incorrect.”) 

With regard to papers, in a platinotype print 
there is practically no latitude ; m a c^d batli 
the development may be shortened to save an 
over-exposed print, but the result is distinctly 
inferior. An over-expt)scd silver print may be 
shghtly reduced by a long immersion in the com- 
bined toning and fixing bath, but the quality 
suffers A carbon print has more latitude than 
any other photographic printing process, us 
errors can be compensated when the print is 
partially developed : that is, the stage at winch 
the error is discovered. AVithin moderately wide 
limits, the loss of quality is inappreciable. With 
bromide prints a moderate latitude could be 
secured by modifying the developer before com- 
mencing to develop After development is com- 
menced, compensation can only be made for over- 
exposure by shortening the duration, but tins 
produces results that are so inferior to those pro- 
duced by correct exposure and full development, 
that it c annot be called true compensation. 

LAURUS CAMPHORA 

Camplior or, more accurately, the botanical 
source Irotn which camphor is obtained, 

LAVENDER RAYS 

A term (now practically obsolete) applied to 
♦he commencement of the ultra-violet rays just 
beyond the visible vu>]ct. 

LAVENDER, OIL OF {Sec “Spike Oil.’') 

LEA, M. CAREY 

Born at Philadelphia, 1823 , died at ITula- 
dclphia, i8q 7 Experimentalist and writer on 
photographic matters, who spent much of his 
tune 111 liiiglaud, and did much valuable work 
111 photc»graphy One of his early inventions 
was a plate-cleaning solution, composed of 
potassium bichromate and sulphuric acid, often 
referred to as the “Carey Lea” mixture. His 
fcrrogelatme developer (1865) consisted of a 
chemical combination of gelatine with the 
ordinary iron developer as used for the wet- 
plate procevSS He published (also m iHbO a 
proceSvS of intensification by means of Schlippe's 
salt In 1871; he worked cjut a washed collodion 
emulsion, and in June, 1877, published the first 
formula for a ferrous-oxalate developer. His 
investigations regarding the properties of red 
silver c'hloride are of great interest to the student 
of colour photography. 

LEAD (Fr., Plomh , Ger., Blci) 

Pb. Molecular weight, 207. A bluisb-grey 
soft metal obtained from native lead ores by 
roasting. It is used for making dishes and sinks 
owing largely to its acid-resisting properties and 
to its softiie.ss. 

LEAD ACETATE (Fr., Acetate de plomh; 

Ger , Blciacctat) 

Synonyms, sugar of lead, normal plumbic 
acetate. Pb (CHaCOOlg sHaO. Molecular 
weight, 379. Solubilities, i in 2-3 water, 1 in 30 
alcohol; insoluble m ether. All lead salts are 
poisonous, the antidotes being emetics and the 
use of the stomach pump, and also sodium, 
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potassium or magnesium sulphate, milk or white 
of egg. Efflorescent colourless crystals or masses 
with acetous odour and sweet taste obtamed 
by dissolving lead carbonate in acetic acid. It 
is used in some combined tonmg and fixing baths. 


White translucent crystals prepared by the 
action of nitric acid on lead or lead carbonate. 
Poisonous {see “ Lead Acetate "). It is used in 
the lead intensifier and in the combined toning 
and fixing bath. 


LEAD CHROMATE (Pr., Chromate de plomb ; 

Ger., Chromsaures Blei) 

PbCr04. Molecular weight, 323. Insoluble 
in water and alcohol. Poisonous {see “ Lead 
Acetate ”). A yellowish brown powder obtamed 
by precipitation from a soluble lead salt and a 
chromate. It is used as a pigment, and also 
forms the colourmg matter of orange fabric — 
a dark-room medium. A good orange safe light 
may easily be prepared by immersing a fixed-out 
dry plate for five minutes m 5 per cent, potas- 
sium chromate solution, rinsing, and then 
immersing in lead nitrate or acetate solution, 
washing and drying. 

LEAD FERRICYANIDE 

This is always prepared in solution by mixing 
lead nitrate with potassium ferricyanide, and 
it is used for intensifying collodion negatives. 


LEAD INTENSIFIER 

An intensifier used for negatives of hne or 
black and white subjects m which no half-tones 
appear ; it gives great contrasts and is not 
recommended for ordinary negatives. Immerse 
the well-fixed and washed negative, until 
thoroughly bleached, in the following : — 


Potassium ferri- 
cyamde . 

Lead nitrate 
Nitric or acetic acid 
Water 


300 grs. 68 g. 

200 „ 45 „ 

50 mins. 10 CCS. 

10 oz. 1,000 „ 


Next rinse in weak nitric or acetic acid 
(i in 15), wash thoroughly and blacken with 
ammonium sulphide, i part ; water, 10 parts. 
Clear again m weak acid and wash thoroughly. 
The bleadiing and blackening may be repeated 
until sufficient density is obtained, if care is 
taken always to wash thoroughly, as any trace 
of lead remaining in the negative will inevitably 
cause fog. Great care is also necessary when 
handling the film, as the aad makes the film very 
tender. 

Other blackening agents besides the ammonium 
sulphide given above may be used after bleaching 
in the lead solution. The following have been 
recommended : — 

{a) Water, 20 oz. ; sodium sulphide, i oz. 
(fc) Water, 20 oz. ; Schlippe's salt, 90 grs. ; 
ammonia, J oz. {c) Water, 20 oz. ; liquor 
ammoniae, 1 oz. ; potassium bichromate, 2 oz. 

In process work 'he lead intensifier is largely 
used for wet collodion negatives for line repro- 
duction. It is not so generally used for half- 
tone, but has been recommended in collodion 
emulsion work. Lead intensification has been 
largely superseded by the copper bromide mteu- 
sifier in half-tone work ; it survives for Ime 
work because of its cheapness. 


LEAD NITRATE (Pr., Azotate de plomb \ 
Ger., Bleinitrat) 

Pb (NOj)j. Molecular weight, 331. Solubili- 
ties, I in 1*85 water; almost insoluble in alcohol. 


LEAD, SUGAR OF {See “ Lead Acetate.**) 
LEAD TONING 

Albumen and gelatmo-chloride prints may be 
toned with lead acetate. The colourmg is due 
to sulphur a tion and the results are not per- 
manent. A simple formula is : — 

Lead acetate . . i oz. 27* g. 

Sodium hyposulphite . 4 „ 220 „ 

Water . . . 20 „ 1,000 ccs. 

The above is a “ combined” toner and fixer 
as well. The tone obtained is due to the forma- 
tion of lead sulphide. There are many other 
formulae, 

Messrs. Lumi^re have found that by employ- 
ing salts of lead made from di-, tri-, tetra- and 
penta-thionic acids, mixed with a solution of 
” hypo,** a toning and fixing compoimd can be 
obtained, which, without gold, gives warm tones, 
and with gold colder tones. 

Lead acetate is often used in conjunction with 
gold m many of the combined tonmg and fixing 
baths The following is typical : — 

Sodium hyposulphite. 5 oz. 275 g. 

Citric acid . . 60 grs. 7 „ 

Lead acetate . . 60 „ 7 „ 

Ammonium siilpho- 

cyanide . . 200 „ 23 „ 

Gold chloride . . 3 ,, *35 ,, 

Water . . .20 oz. 1,000 ccs. 

Dissolve all but the gold chloride in the order 
named m hot water, boil, filter, and then add 
the gold chloride. 

LEATHER, PHOTOGRAPHS UPON 

White leather was used by Wedgwood, Reade, 
and others m the early days of photography as 
a support for the sensitive silver salts. In the 
wet plate days collodion posibvcs were some- 
times made on black patent leather, the image 
appearing, of course, of a white or cream colour, 
like a modem ferrotype picture. Modern 
photographs upon leather are usually produced 
by the carbon transfer process, or by sensitising 
the leather with a suitable bromide or other 
emulsion. 

Unless special precautions are taken emul- 
sions will soon decompose when ordinary leather 
is prepared direct with a sensitive emulsion ; 
in the same way the gold of tomng baths decom- 
poses, and the prints soon become spotty 
because of the chemical action of substances 
contained in the leather. To overcome this, 
it has been recommended that the leather be 
given a substratum of collodion of -J- to i 
per cent, strength. After twenty-four hours 
the leather may be coated with any sensitive 
emulsion and then treated in the same way 
as plates and papers. 

LEIMTYPE 

A process commonly associated with the 
name of J. Husnlk, of Prague, who took out a 
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patent in 1887, but a very similar process was 
patented in Boston, U.S.A., in 1871, by W. H. 
Mummler. The object is to obtain images in 
high rehef for direct typographic printing. A 
thick layer of bichromatised gelatine is exposed 
imder a line negative, next attached by means 
of guttapercha to zmc or wood, and then 
developed with a solvent such as a saturated 
solution of an alkahne bichromate. This not 
only dissolves those parts acted on by light, 
but also strengthens the relief parts. After 
development, the plate is dned, and the hollow 
parts are filled with an opaque printer's ink 
by means of a camel-hair brush. The plate is 
then exposed for a second time to I the action 
of light, by which it is hardened and strength- 
ened in the lines. 


photographic objective. The elementary forma 
of lenses, as illustrated under the headings 
‘‘Concave Lens" and “Convex Lens,“ made 
in a great variety of glasses and with widely 
differing curves, are used in combination to 



D. Principle of the Pinhole 


LENGTHENING CAMERA 

For copying, and in photographing small 
objects at close quarters, the bellows extension 
of an ordinary camera sometimes proves 
insufficient. The professional photographer m 
such a ciise makes use of a wooden tube or cone, 
fitting on the front of the camera and carrying 
the lens at the outer end, as illustrated. But 



a good modern studio camera will usually have 
an extension adequate for any probable require- 
ments. For smaller cameras, extension acces- 
sories of various kinds are obtainable, some 
being made to fit the front and others the back 
of the camera. {See also “ Extension, Camera.”) 

LENS (Fr., Lenhlle^ LoupCy ObjecHf; Ger., 
ObjecHVf Ltnse) 

Photographically, a lens is a combination of 
two or more glasses capable of produemg an 



A. Landscape 
Lens 



B. Zeiss Rapid 
Anastigmat 
Combmation 


C. Chevaher’s 
Achromatic 
Meniscus 


image. Simple or “ spectacle " lenses, con- 
sistmg of one piece of glass, are occasionally 
used to obtain special effects, but the single 
achromatic combination may be taken as the 
starting point in the evolution of the modem 


build up the more or less complex objectives 
now in use The simplest combination ol these 
elements is found in the single “ landscape 
lens” A, which is composed of a double convex 
lens of crown gla^s cemented to a plano-concave 
of flint glass, thus secunng achromatism {see 
“Chromatic Aberration”); while the latest 
and most complex combination is found in the 
Zeiss anastigmat B, composed of four elements 
cemented together, two of such combinations 
forming the " Series Vila Rapid Anastigmat" 
It will be convenient to deal with the principal 
types of lenses in groups, showing their gradual 
development, as improvements in the various 
forms have been and are proceeding siniul'* 
taneously. 

The action of a photographic lens may he 
better understood by considering what happens 
when a small bevelled openmg is made 111 the 
shutter of a darkened room, as at D. Rays of 
light from all parts of any object outside — say, 
a church — are admitted by the aperture, cross 
each other, and proceed in straight lines to form 
an inverted image on the wall opposite. Photo- 
graphs can, m fact, be made with a pinhole 
instead of a lens. Except with a very small 
opening, however, which means a long exposure, 
the image is blurred. By using a convex lens, 
as at E, which has the property of converging 
light rays and bringing them to a focus, a much 
larger aperture becomes possible, together wnth 
improved definition. 

Single or Landscape Lenses . — In its primitive 
form, the single combination was nothing more 



than the object len.s of a field glass. The first 
lens made specially for photography was ol 
this model, and was issued by Chevalier, ol 
Paris. This maker soon issued an improved 
model, now generally known as an achromatic 
meniscus C, which had a much wider field 
of definition and greater rapidity than iti 
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predecessor. This was followed by Grubb’s apian- 
atic F which departed from the telescope lens 
construction, being composed of two meniscus 
elements ; in this lens the relative positions of 
the crown and flint glasses were reversed, 
greater covering power and rapidity being thus 



F. Grubb’s G. J. H. DaU- H. T. R DaU- 

Aplanatic meyer’s Wide- meyer’s Rapid 

Lens angle Lens Landscape 

Lens 

obtained as well as portability. The next 
forward step was made when J H. Dallincyer 
constructed a wide-angle landscape lens of 
three elements {see G), a concave flint being 
between two crown meniscus glasses. This 
covered the widest angle ever attained by any 
single lens, the longest side of the plate being 
equal to the focal length of the lens, while the 
airvihnear distortion was reduced to a minimum. 
By the use of different glasses, T. R. Lallmeyer 
constructed a lens on the same lines, coveniig 
a narrower angle, but working at the large 
aperture of f/10. This was known as the 
Rapid Landscape lens (see H) and was recom- 
mended for distant views, large heads, and 
subjects where pleasing perspective was pre- 
ferable to wideness of angle. Still later, the 
same optician produced a non-dislorting 
“ single ” lens, the “ Rectilinear Landscape” I, 
which, although fitted with an outside diaphragm, 
was absolutely rectilinear. Its comparatively 
small aperture (//m) prevented its general 
adoption, the rapid rectilinear with an intensity 
of //S being preferred. There is an internal 
air-space m this lens. A somewhat similar 
lens was produced by J. T. Goddard, but did 
not appear on the market. 

Pq} trait Lenses . — At a very early penod in 
the practice of the art the necessity for a rapid 


concave flint. Both these eatly forms of portrait 
lenses were comparatively slow in action, and 
were superseded by the Petzval portrait lens K 
(introduced by Voigtlander in 1840), which, 
with little modification, is the standard lens for 
studio work at the present day. It gives greater 



K. Petzval Portrait L. J. H. Dallmcyer’s 
Lens Portrait Lens 


flatness of field, and the presence of an air space 
between the flint and crown elements of the 
back combination, gives perfect correction for 
spherical aberration. The only important modi- 
fication in the design of the portrait lens was 
patented by J. II. Dallmcycr in 1886, improved 
covering power being obtained together with 
les.s liability to flare. This lens is shown in 
diagram L. In the Dallmeyer lens the position 
of the crown and flint elements is reversed, 
the crown element being a meniscus instead of 
a ” crossed ” double convex lens. These lenses 
are fitted in an adjustable cell so that the 
distance between them can be varied at will ; 
when placed closely together, .sharp definition 
IS obtained, while by separating them more or 
less “ softness ” results. The front combination 
of both types of portrait lens is frequently 
used alone, either for landscapes or for portraits, 
especially large heads Small lenses of this 
form were used for rapid landscape work in the 
earlier days of the art, but at the present time 
they arc rarely used except by naturalists and 
for night photography. 

Doublet Lense'i . — The want of rapidity and 
rectilinearity of the single lens and the bulk and 
cost of the portrait lens, caused attention to be 
directed to the production of lenses for copying, 
outdoor work, etc., which should be free from 
these defects. One of the earliest of these was 
the Orthoscope or Orthographic lens of Petzval 



1 . T. R. Dallmeyer’s J, Ross (Collen) M. Ross Doublet N. Rapid Recti- 

Rectilincar Land' Portrait Lens linear Lens 

scape Lens 

(made by Voigtlander in 1859). For this lens 
lens was felt by portrait photographers ; and great claims as to flatness of field, recUlinearity 

in 1841, Andrew Ross constructed a double and other virtues were made, although actually 

combination lens J for Henry Collen. This it possessed but little advantage over the single 

consisted of two cemented combinations, one landscape lens. It had a greater equivalent 

being placed at each end of a tube to which focal length than the distance between any part 

central diaphragms wer^ fitted. In the same of the lens and the focusing screen, or, in other 

year Thomas Davidson produced a symmetrical words, it was to a certain extent a telephoto 

lens for portraiture, this being composed of lens, tiie back combination being of the negative 

two similar combinations, each composed of a form. The orthoscope was succeeded, in 1864, 

plano-convex crown cemented to a piano- by^ several doublets of various rapidities, but all 
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somewliat similar in type, designed by Thomas 
Ross {see M), and these enjoyed considerable 
popularity for many years, some being still in 
use. The next great stride towards perfecting 
the photographic lens was made in 1866 when 
Dallmeyer, in London, and Steinheil, in Munich, 
almost simultaneously issued lenses of the type 
which is so well known under the name of Rapid 
Rectilinear {see N), the original uncorrected 
form of Steinheil being designed for wide-angle 
work only. This lens, working at an intensity 
of //8 or more, gave perfectly rectilinear images, 
having a fairly flat field and being free from 
flare or “ ghost," and achieved immediate 
success. Lenses on similar hues, but slower in 
action, were constructed for wide-angle work, 
and no considerable improvement was made 
until the Zeiss and Goerz anastiginats appeared 
on the field in the early nineties of the nineteenth 
century. Rectilinear lenses were made by J. II. 
Dallmeyer with an intensity as high as //3, 
while other forms, known as the “ euryscope," 
“extra rapid rectilinears " or “universal sym- 
metrical " had intensities of about //6. The 
wide-angle rectilinears or portable symmetricals 
usually had a maximum aperture of //16 An 
“actinic doublet” was achromatised for actinic 
effect, but modem doublets are achromatised 
for both the visual and actinic effects. 

Anastigmatic Lenses. — Lenses of greatly 
improved design were introduced in 1890 by 
Carl Zeiss, of Jena, the first model being an 
apochromatic triplet, this being followed by a 
double combination which was greatly supenor 
to all lenses then existing. Improvements have 
followed in rapid succession. The Series VII 
{see B) may be considered as being the most 
useful type of the Zeiss anastigmats, being 
truly universal in its character. The single 
lenses are perfectly corrected for astigmatism, 
spherical aberration and curvature of field, and 
are practically rectilinear. Their intensity is 
//i2-5. Used m combination to form doublets 
they retain all their good qualities with the 
addition of greatly increased covermg power, 
angles of 80° to 90° being obtained, while the 
intensity varies from //6*3 to //8, according to 
whether lenses of similar or dissimilar focal 
lengths are combined. In 1893 an excellent 
series of double anastigmats was introduced by 
Goerz with an intensity of fly '7 afterwards 
increased to //6*8. Each combination is com- 
posed of three glasses cemented together. The 
.single combinations may be used for landscapes, 
but do not work at the same large aperture as 
the Zeiss lenses. The Goerz “ Pantar ” lens, 
recently introduced, corresponds in rapidity to 
the Zeiss Series Vila. Other opticians have 
placed on the market lenses corresponding to 
the Goerz model under various names. 

The foregoing may be considered as the 
principal groups of lens types, but many other 
forms are described under separate headings. 

In process work, it is essential that the lens 
should give perfect definition uniformly all over 
the plate, that it should be free from distortion 
and astigmatism, and give even illumination ; 
and that it should be colour-corrected. For 
hne reproduction it is not necessary to work 
with a large aperture, and therefore by stopping 
down extreme sharpness is obtained. In half 


tone large apertures are not permissible on 
account of the action of the ruled screen. For 
the same reason the focus must not be too 
short ; an equivalent focus of about 1 8 inches 
is usually considered best for a 15 -inch by 
i2-mch plate. In colour reproduction without 
the ruled screen interposed large apertures are 
desirable to counteract the considerable length- 
emng of exposure due to the action of the 
colour filters. Process lenses have to be fitted 
with Waterhouse diaphragm slot in order to 
permit of variously shaped stops being used. 

LENS ADAPTERS 

Threaded brass rings which enable a lens to 
be screwed into other flanges than those for 
which it was originally screwed. In cases 
where the screw-threads on the lens and flange 
do not agree, and in the absence of an adapter, 
it is necessary to have for each lens a detachable 
front {which see). 

LENS. POSITION OF STOPS IN 

With the majority of lenses the position of 
the stop or diaphragm is determined by the 
maker, and in many modern lenses there is 
only just suflicient room to allow the ins to 
be fitted. In the case of a compound lens 
having front and back components of equal 
focal length, the diaphragm should be placed 
equally distant from each, but 111 the case of 
components of unequal focal length the dia- 
phragm should be placed at a distance propor- 
tionate to the focal length from each lens — that 
is to say, a little nearer to the lens of shorter 
focal length — otherwise, the combination will 
not give rectilmear images. The diaphragms 
of single lenses are usually placed at a distance 
equal to the diameter of the lens, but this 
distance may be varied at discretion, a flatter 
field with a reduced circle of illumination being 
obtained when the diaphragm is placed farther 
from the lens. Flare spot is often due to an 
incorrect position of the diaphragm. Portrait 
lenses usually have the diaphragm midway 
between the glasses ; but for outdoor work, 
the tendency to flare is greatly reduced by placing 
the diaphragm slightly in front of the lens, this 
somewhat reducing the size of the field covered. 

LENSES, BRASSWORK OF 

The term “ brasswork ” is applied generally 
to the metal cell which holds in place the 
various glasses of which a modern lens is com- 
posed, although both aluminium and brass are 
used for the purpose. The production of the 
brasswork demands the application of highly- 
trained skill and the use of machines which 
work with scientific precision. The screw 
threading must be efficient, and it is a matter 
for regret that all lenses are not threaded 
uniformly to one system. The Royal Photo- 
graphic Society has recommended certain 
measurements and standards, which will be 
found under the heading “ Mounts, Lens.” It 
is necessary that the inside surfaces of the 
brasswork should be blackened to avoid pro- 
ducing cross reflections, which would seriously 
interfere with the efficiency of the lens. (For a 
method of blackening camera brasswork, see 
•• Blackening Apparatus.”) 
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LENSES, CEMENTING AND UNCEMENT- 
ING 

Lens glasses are cemented together with 
Canada balsam, which needs to be specially 
prepared for the purpose. The balsam as 
bought should be put in a saucer and baked in 
an oven until, when cold, it will be hard. The 
hard balsam needs to be broken up, placed m 
a bottle and covered with benzene, aUowed to 
stand for about twenty-four hours, and then 
gently heated over a water-bath until flmd. 
The lens glasses, having been cleaned with 
extreme care, should be gently warmed, and a 
drop of the warm balsam placed in the centre 
of the concave glass. Next the convex glass 
is pressed down into the concavity until the 
balsam has spread and oozed out at the edges. 
The lens is left for the balsam to harden, or 
this process may be hastened by gently heating 
in an oven of which the door is open. At the 
end of a few days any surplus balsam on the 
edges may be removed with a rag moistened 
with benzene. 

A safe method of uncementing a lens is to 
place it (minus its mount) in a glass vessel, and 
to pour warm water upon it ; the water is kept 
warm, by means of a spirit lamp or Bunsen 
burner, until the glasses can be shd apart. 
Should this fail, soak m turpentine. 

LENSES, CLASSIFICATION OF 

In the past, when photographic lenses were 
more limited in their capabilities, it was usual 
to designate them according to the class of work 
for which they were best adapted. Thus there 
were view lenses which were not adapted for 
architecture ; portrait lenses of great rapidity 
but limited covering power ; group lenses 
which were usually portrait lenses of a slower 
variety ; copying lense.s which were rectilinear 
but still slower in action, etc., etc. Under 
modem conditions the necessity for such classi- 
fication has almost dksappeared, as a good 
anastigmat will answer for practically any class 
of work, subject only to the angle which it is 
capable of embracing. Lenses for copying still 
form a class by themselves, as shght modifica- 
tions in design are necessary to obtain the best 
possible covering power when the back and 
front conjugate foci are equal or nearly so. 

LENSES, CLEANING 

Careless cleaning must always be guarded 
against, and such a thing as vigorous rubbing 
with a harsh duste most strictly avoided. The 
proper nietliods of cleaning lenses are explained 
under the heading “ Cleaning Lenses.’* 

LENSES, CONDENSATION ON 

In a damp atmosphere, moisture rapidly 
condenses upon a lens which is colder than the 
atmosphere itself. The trouble is especially 
likely to occur in early morning and towards 
evenmg, and in photographing in certain kinds 
of factories, imderground workings, and at great 
heights where the atmosphere is highly charged 
with moisture. It is not a bad plan to carry 
the lens, enclosed in a wash-leather or other casejf 
in a pocket of one’s clothes to ensure its tem- 
perature being higher than that of the atmos- 
phere. But in addition to this precauUon, 


which may not always answer, it is necessary 
to watch for the condensation and, should it 
form, to remove it at once. The presence of 
condensed moisture on a lens makes photo- 
graphy hopeless. 

The lantemist has especially to guard against 
moisture condensing upon either objective or 
condenser ; and he should make it a rule to 
examine the lenses immediately before beginning 
an exhibition. A lantern brought from the 
cold street straight into a hall where people 
are congregated is practically sure to need 
careful attention. 

LENTICULAR STEREOSCOPE {See 
“ Stereoscope ”) 

LETTERING NEGATIVES AND PRINTS 

The advantage of lettering a negative rather 
than a print is that the work requires to be 
done but once, and then any number of prints 
can be made, each with the lettering printed 
upon it. 

The usual method of writing on a negative 
to produce white letters on the print is to write 
the title backwards on the film side with opaque 
pigment, such as red water-colour or Indian 
ink, apphed with a find}’' pointed camel-hair 
pencil, in this way obtaining effective titles upon 
the shadow (clear) portions of the negative. The 
backward writing needs some little practice, and 
it may be found helpful to write the title pro- 
perly upon the glass side, and then to follow the 
outline of the letters on the film side ; while 
another plan is to write the title properly upon 
a piece of glass, lay the titled gluvSS, inscription 
side downwards, upon white paper and use as 
a guide for the eye. Many methods of trans- 
ferring the title to the film have been recom- 
mended ; a good one is to write the title pro- 
perly upon white paper with a fine pen and an 
ink made by dissolving either methyl-violet or 
eosme in water. When the ink is dry, the paper 
and the wet or damp film are brought into 
contact by pressing with the finger, the paper is 
then pulled away and the reversed lettering will 
be found on the film ; it may easily be strength- 
ened if necessary. 

A copying-ink pencil has been recommended 
in place of the dyes. 

A transfer paper can be made by coating 
smooth paper with a thin solution of rubber in 
benzol, allowing to dry, coating with a thin 
solution of gelatine, and again drying. The 
title is written upon the gelatine surface with 
waterproof ink, and is transferred by trimming 
the paper to the proper size, and soaking it for 
a minute in cold water. It is then pressed on 
the film side of the negative, the superfluous 
water being removed with clean blotting-paper. 
The transfer paper is allowed to dry upon the 
negative, and is then moistened at the back 
with benzol, which dissolves the film of rubber, 
enabling the paper to be stripped off, leaving 
the thin gelatine film with the title beneath it 
upon the negative. Another method is to write 
the title upon a thin film of celluloid or traang 
paper, and to stick it face downwards upon the 
film with a transparent adhesive. 

To letter a negative so as to produce a black 
title upon the pnnt, it does not sufl&ce to scratch 
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the film with a sharp point, as this causes ragged 
lines ; it is better to use a bleaching solution 
made by adding e(^ual quantities of glycerine 
and liquid gum to tincture of iodine ; the fluid 
should flow evenly from a quill pen. The title 
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LEVEL, CAMERA {See “ Camera Level.”) 

LEVELLING SLAB (Fr., Dalle d niveler ; 
Ger., Nivellierplatte) 

A flat, smooth plate of glass, slate, marble, 
or other material, either attached to a frame- 
work that may be levelled accurately by means 



is written in the reverse way with this solution, 
which must be used with care and not allowed 
to spread. Immediately the lettering appears 
white right through the gelatine, wash the 
negative quickly m water to stop the bleaching 
action and immerse m a “hypo" fixing bath, 
which dissolves out the bleached letters and 
leaves clear glass ; finally, wash and dry. 

Numbering is not so difficult as lettering, and 
is, of course, done in the same way. The illus- 
tration shows how the well-known pantograph 
can be applied to the work. In a frame the 
negative is laid film upwards. At the lower end 
is placed a strip of metal on which is engraved a 
set of numerals reversed. The lower end of the 
pantograph is made to follow the outlme of 
the desired numeral, this being reproduced on 
a small scale at the upper end by a pencil, 
stylus, or needle-point. 

The following method may be adopted where 
the titles are required in neat type characters : 
Set up the titles in type and get a good proof on 
enamel paper. Photograph this impression, 
using a wet plate for preference. Then from 
this negative make a transparency. When this 
is dry, strip the film and attach it to the nega- 
tive with an adhesive. This will give white 
lettering on dark ground. Black lettering on a 
light ground can be obtained by printing from 
a separate negative on to the paper or plate, 
using register marks to ensure exact position. 

Titles on prints may be written in waterproof 
ink, black or white, each print being done 
separately, of course. The sensitive paper may 
be written on before printing, using Indian ink, 
red water-colour, etc., which, when toning and 
fixing, becomes washed away, leaving white lines. 
Finished prints may be written upon with the 
following chemical ink : — 


Potassium iodide 
Iodine 
Gum arabic 
Distilled water 


170 grs. 40 g. 

17 „ 4 „ 

17 ,, 4 » 

I OZ. 1,000 CCS. 


This written upon the dark part of a silver 
print discharges the colour and appears white. 
Or, if preferred, a white pigment ink may be used. 
Black letters upon finished pnnts are made with 
black waterproof ink or by letterpress printing. 


of screws at the corners, as illustrated, or 
intended for use on a levelling tripod {which 
see). Employed as a support for plates to be 
coated with emulsion, or for other purposes 
where a perfectly even distribution is indis- 
pensable. 

LEVELLING TRIPOD (Fr., Support d niveler ; 
Ger , Ntvelltergestell) 

A stand in the shape of a tripod, with screws 
at the feet for accurate levelling, as illustrated. 
It may be either large enough to support a 



levelling slab {which see), or sufficiently small to 
hold single plates, and is used to cn.sure a film 
of even thickness when coating plates with 
emulsions, etc. 

LICHTDRUCK (Ger ) 

An early name for the collotype process {which 
see). 

LICHTKUPFERDRUCK 

A photogravure process invented by J. B. 
Obemetter, of Munich, about 1886. From the 
origmal a negative was made and converted into 
a Silver chloride positive, which was then placed 
in contact with a perfectly flat copper plate. 
The quantity of silver chloride thus deposited 
on the metal corresponds exactly to the inten- 
sities of the origmal ; thus, in the darker parts 
there is a denser, and m the lighter parts a less 
deposit. By a simple galvanic process, the 
silver chloride is decomposed and is replaced 
by 0 soluble chloride and metallic silver. 
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The copper is by this means etched out, the 
depths corresponding to the amount of silver 
chloride in the different tones. The hollows of 
the plate are filled with ink for prmtmg in the 
usual copper-plate manner. 

LIGHT (Pr., LumiSre : Ger., Licht) 

Light is generally considered to be due to 
minute undulatory waves in the ether that 
pervades all space. The molecules of any 
luminous body are in a state of rapid vibration, 
this movement being communicated to the 
adjacent ether particles and transmitted by 
a wave-like motion to the eye, the impact of 
the waves on the retina giving the sensation 
of light. In free space hght moves with the 
velocity of 186,000 miles per second. It travels 
invariably in a straight line, in a medium of 
uniform density. Light falling on a mirror or 
other polished surface is either wholly or partially 
reflected, at an angle equal to that at which 
it strikes the reflecting surface. {See “ Reflec- 
tion.**) White light is not homogeneous, but 
a mixture of various colours, of different wave- 
lengths. The colours of objects m Nature are 
not inherent in themselves, but due simply to 
their absorbmg certain rays and transmitting 
others. {See “ Colour.") If a beam of light 
IS caused to pass through a small opening or 
slit and to fall upon a prism, it is separated into 
its constituent colours. {See “ Dispersion.") 
Besides the visible rays of the spectrum so 
obtained there are others that are invisible. 
Those beyond the violet end of the spectrum 
are known as the ultra-violet rays, and are of 
great actinic power ; at the opposite end are 
the infra-red rays. If a prismatic spectrum is 
thrown on a sheet of white paper in a darkened 
room, and the region beyond the violet is 
painted with a solution of quinine sulphate, it 
will at once be illuiumated with a violet light. 
It is thus seen that certain substances have 
the power of reflecting or emitting rays quite 
different from any that are onginally thrown 
upon them. {See " Fluorescence ") When a 
ray of light passes obliquely from one trans- 
parent medium into another of different density 
it is bent aside from its course {See “ Refrac- 
tion.") If light falls at an angle on a very thin 
film or plate it is partly reflected at the first 
surface, while part passes through, undergoes 
refraction, and is reflected back from the second 
surface in a direction parallel to the portion 
first reflected. The two sets of light waves will 
interfere with each other at certain points, in 
such a manner that the waves appertaining to 
one or more of the colours will be extinguished, 
so that the reflected light appears of a colour 
complementary to the missing rays. The 
particular rays extinguished will vary according 
to the obliquity of the incident ray and the 
thickness of the film or plate, so that if the 
film is of varying thickness a number of colours 
will be seen. It is in this way that the play of 
colour in a soap-bubble is caused, as also the 
phenomenon known as Newton's rmgs, wliich is 
turned to account ia testing the figuring of lenses. 
{See “Interference of Light.'*) When light 
from a bright point or sht passes through a 
minute aperture it emerges as a series of coloured 
bands ; the same effect occurs when light is 


reflected from a surface covered with a number 
of very fine indentations or scratches. {See 
“Diffraction.") Certain crystals, such as 
Iceland spar, have the property of dividing a 
ray of light into two distinct refracted parts, 
one obeying the ordinary law of refraction, 
while the other has a peculiar law of its own. 
{See “ Polariscope.''} Many substances continue 
to give out light in darkness after removal from 
the exciting source of light, a phenomenon known 
as phosphorescence {which see). {See also 
“ Absorption " and “ Spectrum.") 

LIGHT, ABSORPTION AND REFLECTION 
OF 

Absorption is dealt with under its own 
heading, but, in one sense, it may be regarded 
as involving the obstruction of light. Thus, for 
example, a glass window absorbs the light falling 
upon it in the following percentages : — 

Plain glass, clean . 7 to 10 per cent. 

Plain glass, dirty . 40 per cent, and upwards 

Ribbed glass . . 1 5 to 30 per cent. 

Opaline glass . . 1 5 „ 40 „ 

Ground glass . . 30 ,, 60 ,, 


The following table gives the percentage of 
light reflected by various mediums. In nearly 
all cases the figures are merely approximate: — 




per cent. 

Mirror .... 


95 

White blotting-paper 


«2 

White cartridge paper 


80 

Ordinary foolscap , , 


70 

Newspapers 


50 to 70 

Planed deal (clean) 


40 to 50 

Yellow wall paper (clean) 


40 

White tracing cloth. 


35 

Blue paper 


25 

Planed deal (dirty) . 


20 

Yellow wall paper (dirty) 


20 

Brown paper . 


U 

Macadam road 


8 

Chocolate paper 


4 

Black surface . 


I 


To obtain the same density for the various 
colours on an ordinary plate as that given by 


white or blue light, the 


relative exposures must be given 


following approximately 


Violet . 




2 

Green 




4 

Greenish-yellow 





Yellow 




36 

Orange 




120 

Red 




1,600 


LIGHT, CONTINUING ACTION OF {See 
“ Continuing Action of Light.") 


LIGHT. DIFFRACTION OF {See “Diffrac- 
tion.") 


LIGHT FILTER {See “Colour Screen or 
Filter.") 

LIGHT FOG {See “ Fog.") 

LIGHT INTENSITIES. DIFFERENCE IN 

Daylight varies in intensity according to the 
time of day and year, and also according to the 
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A photoHraph in natural colouni, taken on the Thames plate, and reproduced 
by the foiir«coloiir process 
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latitude. Further, the freedom or otherwise of 
the sky from clouds has an important influence. 
As the exposure of a sensitive plate is dependent 
on the intensity of light, it is important tihat this 
should be determined, and numerous tables have 
been published giving the vanations, but of 
recent years the plan of actually testing the 
actinic power of tiie light by exposure meters 
has come into general use, thus doing away with 
the personal equation in the estimation as to 
whether the light is “ bright,” etc. 

LIGHT RAYS, COLOURS OF 

Every ray of the spectrum has its own par- 
ticular colour, although the human eye is not 
sufficiently sensitive to differentiate between 
rays that are closely contiguous. {See “ Spec- 
trum.”! 

LIGHT, REFRACTION OF {See “Refrac- 
tion.”) 

LIGHT STANDARDS (Fr , ttalons de la 
lumtere ; Ger., Liuht-einheiten) 

Various units have at different times been 
adopted or recommended for comparing light 
intensities, such as the standard sperm candle, 
the amyl-acetate lamp, the Carcel lamp, the 
Methven screen, the pentane lamp, etc. These 
are dealt with under their respective headmgs. 
Acetylene has also been suggested for use. 
The British unit, the sperm candle (i c.-p.), is 
subject to .slight variations from different causes, 
and scientific workers now commonly prefer 
to use the pentane lamp. The Methven screen 
and the pentane lamp are each equal to i c.-p. 
and are equivalent to 1-14 Hefner- Kerze, or 
“ H. F.” (amyl-acetate lamp) ; while the Carcel 
lamp gives a light equal to about 9-5 standard 
candles {See also “ Sensi tome try ” and “Unit 
of Light.”) 

LIGHT, UNIT OF “ Unit of Light.”) 

LIGHTING OF LANDSCAPES 

An astonishing variety of effects may be 
obtained from the same landscape, due entirely 
to differences in its lighting. Some views are 
most effective as seen under a soft grey light, 
whereas m other cases a strong lighting gives 
the best result. In a bright light the most un- 
satisfactory position for securing the view is 
with the light directly behind the camera, and, 
therefore, full on the subject, as the shadows are 
concealed by the objects casting them. A side 
lighting IS far more satisfactory as giving more 
relief and allowing the shadows to play their part 
in the arrangement of the picture. It is often 
possible to secure a striking and pleasing effect 
by photographmg “against the light” — that is, 
with the sun more or less opposite the camera — 
but it is necessary to protect the lens from the 
direct rays of light. Another opportunity for 
variation in effects comes when there are clouds 
through which the sun breaks at intervals in 
such a manner as to light up this or that portion 
of the view, while the rest remains in shadow. 
Such a play of hght and shade on a landscape 
must be accounted for in the print by a sky that 
corresponds; so that, if it is not possible to 
record the sky on the same plate as the land- 
23 


scape, a second plate should immediately be used 
to secure the sky with a shorter exposure. Not 
only are the amount and the direction of the 
light important considerations in landscape 
work, but also tlie condition of the atmosphere. 
A certam amount of haze or mist veiling the 
distance is often of the greatest value in the 
pictorial effectiveness of the result. There is 
much educative value in taking a series of views 
of the same landscape under as many different 
conditions of lighting as possible and carefully 
studying the results. 

LIGHTING OF SITTERS {See “Portrait- 
ure,” and other headings ) 

LIGHTNING, PHOTOGRAPHING 

The first successful photograph of a lightning 
flash was taken on a dry plate on September 2, 
1882. Lightning cannot be photographed during 
the daytime, as, however dark the sky is, the 
sun is behind it and acbnic enough to have an 
action upon the dry plate, and make the flash 
invisible. At night the sky may be black and 
have no action upon the photographic plate, the 
flash appearing to stand out prominently. It is 
not advisable to photograph lightning through 
a closed window. Coming storms exhibit the 
best flashes, although at the seaside good flashes 
may often be obtained from storms disappearing 
seawards. The finest lightning photographs 
have been taken looking seawards, there being 
no obstructions between camera and horizon. 
The latter should always be included 111 the 
picture, as when taking clouds ; otherwise, in 
the photographs, it may not be easy to tell the 
top from the bottom of the flash. The camera 
must be supported, either by a stand or other 
meims ; if it is of fixed focus, there will, of 
course, be no focusing necessary, but if of the 
focusing pattern, the lens should be racked out 
to the position it would occupy if a distant view 
were being photographed. It is desirable to 
focus dimiig the day and to make a mark on 
the baseboard, so that the focus may be 
instantly ascertained at night, when accurate 
focusing is impossible. Having made all ready 
and fixed the camera with the lens pointing m 
the direction of the flashes, the dark-slide is 
inserted, the shutter drawn, tlie plate exposed, 
and the flash waited for ; when it does appear, 
providing that it is within the range of the lens, 
it photographs itself , the lens is then capped and 
the plate changed. It is advisable to use wide- 
angle lenses so as to include as much of the 
sky as possible, as forked lightning has a way 
of disappearing from a narrow field of view. 
The largest possible stop should be used, and a 
rapid plate, well backed so as to prevent hala- 
tion. Detail is not so much wanted as contrast 
in the negative, and development should there- 
fore not be continued long enough to produce 
fog, as a flash showing but faintly on a negative 
may easily be intensified, pretcrably with mer- 
cury and ammonia. One developer is as good 
as another for negatives of this class, but hydro- 
qumone and a mixture of hydroqumone and 
metol appear to be the favourites. The plate 
should be changed after every flash photographed, 
no matter of what kind ; one may be unfortunate 
enough to expose a dozen or more plates on weak 



Light-struck 


33 > 


Limelight 


sheet flashes, which are useless photographically, 
while, on the other hand, one may be fortimate 
in securing a forked flash every time. Sheet 
lightning fog a plate and make it quite use- 
less. 

LIGHT-STRUCK 

A term applied to sensitive plates or papers 
that have been fogged by exposure to actinic 
light. The term is sometimes applied to dark 
foggy streaks upon the negative caused by the 
dark-slide not being perfectly light-tight. (See 
also “ Fogged Dry Plates, Restoring,”) 

LIGHT-TRAP FOR DARK-ROOMS (Fr., 

Trappe-lumtire , Ger., Lichtfalle) 

A ventilator admitting air to the dark-room 
while excluding light. A common form is that 
illustrated. A row of holes is bored at the 
bottom or top of the door, or in any other 
suitable place, and a three-sided case of wood A 



is made having a similar series of holes. In 
the middle of the case is a partition B reaching 
nearly across. The case, blackened inside, is 
attached to the door by screws or angle-pieces 
and the two ends are boxed-in. Since light 
can only travel in a straight line it is effectually 
blocked, whereas the air proceeds uninter- 
ruptedly into the room, as shown by the arrows. 
It IS usually necessary to have at least two 
light-traps, one at the bottom to admit fresh 
air and another at the top for the exit of foul 
air. (See also ” Dark-room Ventilation.”) 

LIGNIN (Fr. and Ger,, Ltqmn) 

Woody fibre. Formed from the cellulose of 
plants by incrustation with other compounds, 
probably aromatic, during the change into 
wood. It was at one time believed to be identical 
with cellulose (CgHioOg) m chemical composition, 
but later research has shown that this is not so, 
the true formula being approximately Ci2Hi80j. 
It is decomposed by sulphuric acid, forming 
dextrine. 

LIME, CARBONATE OF (See “Calcium 
Carbonate.”) 

LIME, CHLORIDE OF (See “ Calcium Hypo- 
chlorite.”) 

LIME, CHLORINATED (See “ Calcium Hypo- 
chlorite.”) 

LIME IN WATER 

The presence of lime in the washing water 
sometimes causes a scum to appear on the dried 


negative ; and although the deposit is of but 
little importance in itself, it may interfere more 
or less vnth the proper working of an intensifier 
or reducer. Lime scum appears mostly when the 
ferrous oxalate developer is used, and is due to 
precipitation of lime oxalate. It may be 
removed by placing the negative before drying 
in a weak solution of hydrochloric acid (4 drops 
of acid to I oz. of water). Some workers use 
alum water, as it dissolves the lime without 
softening the gelatine. When the presence of 
lime is suspected, the negative should be wiped 
with a pad of wet cotton-wool before drying. 

Water may be tested for lime by adding to it 
a solution of ammonium (or potassium) oxalate ; 
a nulkmess or white precipitate indicates the 
presence of a calcium salt. 

LIME WATER 

Known also as liquor calctSj and prepared by 
shaking up pure slacked lime in distilled water 
and decanting. Commercial lime water con- 
tains half a gram of calcium oxide (quicklime, 
CaO) per oimce. 

LIMELIGHT 

An illuminant for use in optical lanterns, etc., 
in which a spot on the surface of a cylinder of 
lime IS heated to incandescence by a gas flame 
fed with oxygen under pressure. Oxyhydrogen 
limelight has a photometric value of 16*6, as 
compared with that of a multiple-wick lamp 1, 
and of a 50-ampere arc lamp 160. When an 
ordinary flame, as of hydrogen, coal-gas, alcohol, 
etc , plays upon a piece of Hme, the latter 
becomes dull red-hot, but when the combustion 
is forced and made more complete by means of 
a supply of oxygen under pressure, the heat of 
the flame is increased to such an extent that 
a small part is raised to such a high temperature 
that it emits a blinding white light. In the 
past, the combustible gas for limelight has been 
supplied in a number of different ways. The 
best known of these, hydrogen, was made by 
acting with dilute sulphuric acid on scrap zinc , 
the gas was stored in a collapsible bag which, 
when required, was connected to the limelight 
jet. By other systems, special forms of jeta 
were necessary ; for example, in one was a 
simple spirit lamp through the flame of which 
a jet of oxygen was forced ; 111 another was a 
vessel containing ether, through which was 
passed a current of oxygen, which thereby 
became laden or saturated with particles of the 
ether and was then burnt at a nipple. All such 
arrangements are, or should be, obsolete, as by 
the modem system of supplying gases in steel 
cylinders [see “Compressed Gas") a convenient 
and safe supply of a combustible gas is easily 
secured. •These cylinders are periodically tested 
and annealed, and their use is attended by a 
minimum o# risk, which is not the case in the 
oxy- alcohol and oxy-ether systems, especially 
the latter. 

Limelight jets are of two main kinds — the 
blow-through and the mixed. In the former, A, 
the gases do not mingle until Uiey reach the 
point of combustion ; in the latter, B, the gases 
mingle in a mixing chamber at the base of the 
actual jet. The more intimately the gases 
mingle, the greater is the heat of the flame 
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produced, and therefore the high-power jet ia 
always of the mixed type, the blow-through 
jet being practically restricted to the use of 
the beginner. The jet is supported on a vert- 
ical pin projecting from a sheet-metal tray 
which slides into the lantern body from the 
back. One nozzle H is connected by rubber 
tubing to the hydrogen supply, which in the 
case of a mixed jet is a cylinder, and in the 
case of a blow-through ]et either a cylinder 
or an ordinary gas bracket. The other nozzle o 
is connected to the oxygen supply, which, 
nowadays, is always a cylinder. In the case 
of the blow-through jet, the nozzles are con- 
nected to the gas supplies m such a way that 
the oxygen issues in a stream from the central 
nipple, whilst the cone of burning hydrogen 
surrounds it. The taps are generally stamped 
with either “ O or “ H,'’ indicating the proper 
connections. The lime cylinder {see dotted lines 
c) is supported on a pin at an adjustable distance 
from the nipple, there being provision for 
rotating the lime by means of the rod D, so as 


O 



plays upon a deeply-pitted lime, there is a 
risk of the lime cracking or of the flame being 
deflected upon the condenser. The distance 
of the lime from the nipple is a matter for 
experiment and varies with the class of jet ; 
It has a great influence upon the quality of the 
light Simple jets are here illustrated, but very 
elaborate appliances are obtainable, these being 
fitted with screw-down adjustment valves and 
various mechanical devices for regulating the 
light as regards its height, distance from con- 
denser, distance of lime from nipple, etc. 

The following matters should receive attention 
when managing a limelight exhibition. An 
automatic regulator or screw-down adjustment 
valve regulator must be screwed into the valve 
of each cylinder {see “ Cyhnders, Gas*’), it 
being necessary to reduce or check the pressure 
of the gas as it issues from the cylinder. High 
quality rubber tubing connections should be 
used, and if an automatic pressure regulator 
IS not used, these tubes should not be tied on, 
in which case, also, the taps on the jets should 
be opened wide, and the whole of the adjust- 
ment done from the cylinder valves. A lime 
{see “ Cylinders, lyime”) is put in place, a small 
flame allowed to play upon it, and the lime 


turned occasionally so that it gets warm 
right through, the object being to prevent 
cracking when the oxyhydrogen flame is turned 
on. Then the hydrogen flame is increased 
slightly, and the oxygen gently turned on, 
adjusting the two taps and the distance of lime 
from nipple until the best eflect is observed 
upon the screen. Push in the jet or withdraw 
It from the condenser until there is an even field 
of light ; if the jet is not central, there will be 
coloration or a shadow somewhere on the screen 
and the jet should be moved in the opposite 
direction to the defect imtil this is removed. 
Three minutes’ experimenting will teach all that 
it is necessary to know in this matter. The 
adjustment of the light should preferably take 
place after a slide has been roughly focused 
and withdrawn. Always, when turning off the 
light, cut off the oxygen first, as otherwise there 
will be a slight pop in the hydrogen tube of a 
mixed jet. 

It is advisable to retain a key on the valve 
stem of each cylinder so that in the case of a 
burst rubber tube or other similar accident the 
gas can be cut off immediately. 

LIMES {See Cylinders, Lime,” and “ Lime 
light.”) 

LINE DRAWINGS {See “Copying,” “Copy- 
ing Illustrations for Translation into Line 
Drawings,” “ Copying Stand,” “ Drawings 
Made from Photographs,” and “ Engrav- 
ings, Copying.”) 

LINE NEGATIVES 

Negatives of line drawings. Commercially, 
they were usually produced by the wet-plate 
process, but photo-mechanical gelatme dry 
plates are now widely used. A good test for a 
Ime negative is to lay it film side down on a sheet 
of white paper, and note whether all the lines and 
blacks on the original appear quite transparent. 
Veiled lines are sure to give trouble later. Every 
endeavour should be made also to secure nega- 
tives free from yellow stain, as this will retard 
the printing and make it difficult to obtain the 
correct exposure, so that the lines will wash away 
in the development of the prints, or if sufficient 
exposure is given to retain the lines there will 
be a difficulty in clearing the ground. 

LINEN, MOUNTING PRINTS ON 

In this work it is desirable to strain the fabric 
on a frame, and the prints need to be rubbed into 
close contact, as explained under the heading 
“ Canvas, Mounting Prints on.” 

LINEN, PHOTOGRAPHS ON {See “Fabrics, 
Printing on.”) 

LINES IN COMPOSITION 

What are spoken of as lines in the composition 
or arrangement of a photograph may not exist 
as actual hues at all. For instance, the tops of a 
row of trees would not be connected by a line, 
but they would none the less suggest one. Simi- 
larly, various masses suggest boundary lines 
which roughly enclose them, while detached 
objects, which carry the eye along from one to 
another, also suggest a line of direction. More 
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or less clearly defined lines may also be actually 
present — the horizon, the banks of a river, the 
edge of a path, tree trunks, hill-sides, roofs, and 
so on. The principal Imes, present or sug- 
gested, are generally most evident when the print 
IS viewed from such a distance that minor de- 
tails do not obtrude themselves. The position, 
arrangement, and direction of these lines decide 
whether the general composition is satisfactory 
or otherwise. Even the points where certain 
lines reach the margins play an important part. 
A good arrangement generally results when the 
lines indicating the masses of the principal object, 
or objects, are grouped somewhere near the 
middle of the picture space, with the other 
principal lines radiating therefrom. The lines 
are unsatisfactory when they tend monotonously 
in one direction ; when they are too symmetrical ; 
when they lead the eye out of the picture towards 
the edges ; or when they lead the eye to a part 
of the picture that does not contain the mam 
objects. 

Although no very definite rules can be laid 
down on thi.s question of the lines of a subject, 
it IS a good plan to make analyses of pictures 
in this way from time to time. No skill m 
draughtsmanship is required for the purpose. 
It IS suflicicnt to mark out a space proportionate 
to the print under study, and mark, m their 
relative positions, the general (not detailed) 
outlines of the prmcipal masses, and to add any 
lines that attract the eye, whether those lines 
are actually indicated or only suggested. The 
sort of pattern thus formed should then be 
studied, noting the way in which the eye is 
attracted to, or led to, certain points, and the 
effect that the hnes have m suggesting harmony, 
monotony, contrast, stability and so on. By 
degrees a sort of instinctive perception of the 
])rincipal lines of a subjet t will be acquired. 
{See also “ Composition, Pictorial.”) 

LINES, FRAUNHOFER {See “Fraunhofer 
Lines.”) 

LINING REVELLER 

A machine made by Royle, of Paterson, N.J., 
for bevelling half-tone plates, and forming ruled 
lines round them. The bevelling is done by 
means of a rotating head carrying two cutters, 
one of which makes the flat of the bevel, and 
the other parts off the waste margin of the 
metal. Another cutter, shaped like a graver, is 
arranged to work parallel to the bevel, and 
mechanical adjustments permit of the tool being 
placed at any distance from the bevel. Thus 
^evc^al lines can be made one after the other 
to form a border. 

•‘LINKED RING/' THE 

The managing committee of the original 
Photographic Salon. The first Salon was held at 
the Dudley Gallery, London, in October, 1893, 
and there were annual exhibitions in that place 
until 1904; in 1905-9 the exhibition was 
held at the gallery of the Royal Society of 
Painters in Water-colours, London. 

LINOTYPE 

An early and now almost obsolete name for 
photographs on linen and other fabrics. 


LIPPMANN'S PROCESS 

A process of colour photography in which the 
phenomenon of stationary or standing waves is 
utilised. The process consists in exposing a 
transparent emulsion in contact with a reflecting 
surface, such as mercury. Prof. Gabriel Lipp- 
mann fost used Taupenot’s albumen process, and 
Krone, who has been extremely successful with 
this process, gives the following method : — 

Albumen from w’hites 
of 6 eggs . . . 4 oz. 130 CCS. 

Pot. bromide (10 % sol ) 51 mms. 4*3 „ 

Liq. ammoniffi (strongest) 51 ,, 4*3 ,, 

Beat to a froth, and allow to stand for twelve 

hours to liquefy, and then carefully decant or 
filter through some glass-wool. Unused glass 
plates should be thoroughly cleaned with 
alcohol, and then evenly coated with the above 
and drained, allowing them to dry in a hori- 
zontal position. When thoroughly dry they 
should be heated to 140° F. for two minutes, 
and then allowed to cool down to normal temper- 
ature and sensitised by bathing for two minutes 
in a 10 per cent, solution of silver nitrate acidu- 
lated with 10 per cent, of glaaal acetic acid. 
The plates should next be washed for ten min- 
utes and nused with distilled water, well urained, 
and colour-sensitised m one of the following 
baths : — 

A. Chinolme red sol. 

(i : 500) . . 27 mms. 1*6 ccs. 

Cyanine sol. (i : 500) 7 ,, *4 cc. 

Ammonia (2% sol.) 50 ,, 3 ccs. 

Distilled water to . 7 oz. 200 ,, 

B. Erythrosme sol. 

(i : 500) . .17 min.s. i cc. 

Cyanine sol, (i ; 5(X)) 17 ,, i ,, 

Ammonia sol. (2 %) 51 ,, 3 

Distilled water to 7 oz. 200 ,, 

C. Chmolme red sol. 

(i : 5cj>o) . .25 mms. 1*5 ccs. 

Malachite green sol. 

(i : 500) . • „ *5 cc. 

Ammonia sol, (2%) 51 ,, 3 ccs. 

Distilled whaler to 7 oz. 200 ,, 

D. Erythrosme .sol. 

(i : 500) . .17 mms. i cc. 

Malachite green sol. 

(I : 500) . . 17 „ In 

Ammonia sol. (2 %) 51 ,, 3 ccs. 

Distilled water to 7 oz. 200 ,, 

The plates .should be bathed for three minutes 
in absolute darkness, allowed to dram for a 
minute or two, and then dried at 140° F. (60° C.). 
For normal work A is to be preferred, but with 
decreasing height of the sun B or D is better. 
The developer recommenacd is — 

A. 10 per cent, alcoholic solution of pyro, 

B. Ammon, carbonate 772 grs. 50 g. 

Distilled w’ater to 10 oz. 268 mms. 300 ccs. 

C. 10 per cent, solution potassium bromide. 

For a7x5(i3xi8 cm.) plate, mix 
freshly of — 

A . . • ,128 mins. 7*5 ccs. 

B . . . . 338 „ 20 „ 

C . . . *15 drops 1 5 drops 

Distilled water l oz. 27 mms. 30 ccs. 
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When developed, wash and fix in a 1*5 solution 
of “ hypo," and if the plate appears too thin, 
intensify with acid pyro and silver intensifier. 
Valenta was the first to publish a gelatine 


emulsion formula : — 

A. Distilled water 10 oz. 268 mins. 300 ccs. 

Gelatine . .154 grs. 10 g. 

Silver nitrate . 93 „ ^ i» 

B. Distilled w’^ater 10 oz. 268 mins. 300 ccs. 

Gelatine . . 309 grs. 20 g. 

Potassium bromide 77 a 5 >» 


Heat both solutions to 95® F. (35° C.) and add 
A slowly to B with vigorous agitation. Valenta 
recommends pouring the emulsion immediately 
into 35 oz. or i litre of alcohol, stirring well with 
a glass rod and then washing for a short time 
in running water the precipitated emulsion, next 
placing in a vessel and aading enough water 
to make 21 oz. or 600 ccs., meltmg at 
as low a temperature as possible, filtermg and 
coating the emulsion. Later he suggested coat- 
ing the plates without washing the emulsion, 
and washing the plates when the emulsion had 
set. The sensitiser used was : — 

Cyanine sol. (1 : 500) 68 mins. 4 ccs. 

Erythrosine sol. (i : 500) 34 „ 2 „ 

and 1 to 2 parts of this were added to every 100 
parts of the emulsion Increase of semsitiveness 
was obtained by bathing the plates just before 
use in : — 

Silver nitrate . . 48 grs 5 g. 

Glacial acetic acid . 48 mins. 5 ccs. 

Alcohol . . ,20 oz. 1,000 „ 

Valenta also stated that the addition of 31 grs. 
or 2 g. of sodium sulphite to the above quantity 
of emulsion, and digestion for a short time, in- 
creased the sensitiveness without increasing the 
size of the grain. 

Messrs. Lumi^e in 1893 published their 
method of making the emulsion, and valuable 
contributions also came from Valenta, Neu- 
hauss, and Senior. The last named specially 
recommends the following : — 

A. Nelson’s No. i gela- 

tine . . 77-15 grs. 5 g. 

Distilled water . 7 oz 7 drms. 2-i „ 
Potassium bromide 32-4 grs. 225 ccs. 

B. Nelson’s No. i gela- 

tine . . 77-15 grs. 5 g. 

Silver nitrate (re- 

cryst.) . . 46-29 „ 3 „ 

Distilled water 7 oz. 7 drms. 225 ccs. 

Bring each solution to 95® F. (35® C.), and add 
B to A with continual stirring. 

Lippmann’s later formula is as follows : — 


Potassium bromide . 8-i grs. -53 g. 

Gelatine . . . 62 „ 4 „ 

Distilled water , . 3j 02. 100 ccs. 

For colour sensitising add : — 

Alcoholic solution cyan- 
ine (i : 500) . . 90 mins. 6 ccs. 

Alcohohe solution chino- 

line red (1 : 500) . 45 1, 3 

Mix the above at 95® F. and add : — 

Silver nitrate (dry) . iij grs. 75 g. 


and stir until dissolved. Filter through glass- 
wool and coat the plates, allow to set, place each 
plate in alcohol, then wash for half an hour, 
drain, and dry. The plates will keep a long time. 

Senior increases the general sensitiveness of 
the emulsion by adding to every 3^ oz. or 100 
ccs., 3 grs. or *2 g. of silver eoside. 

For fixing all plates a 1 5 per cent, solution of 
“ hypo " may be used, or a 5 per cent, solution 
of potassium cyanide, but the latter must only be 
allowed to act for 1 5 to 20 seconds. 

The heliochromes may be intensified with 
dilute mercuric chloride followed by amidol and 
sulphite, or the latter alone, and they may be 
reduced by a very weak ‘‘ hypo ” and femcyanide 
bath. 

One of the most exhaustive researches of the 
Lippmann process has been undertaken by 
H. E. Ives, whose conclusions will be found in 
the British J carnal of Photography (1908) 

As already staled, the sensitive film must be 
in contact with a reflecting surface such as mer- 
cury, and special dark-slides can be obtained 
commercially for this process. These have 
usually a hard rubber rebate m the front of the 
shde, against which the glass is pressed, and 
behind the film is another washer which clips 
the plate all round the edges so as to form, with 
the recessed back, a shallow trough into which 
the mercury is allowed to flow from a reservoir 
bottle connected With the shde by a rubber tube. 
Nothing but chemically pure mercury must 
be used, but even this is liable to oxidation, and 
this causes streaks and marks on the film on 
development. It is advisable, therefore, either 
occasionally to treat the mercury with sulphuric 
acid, which dissolves the oxide, or, better still, 
to form a bag of fine chamois leather by gathering 
together the ends and then shake the mercury 
to and fro in this, the leather having been 
thoroughly freed from grease by washing with 
soap and water and petroleum ether. In all 
cases it is advisable to rub gently the gelatine 
film of the plate after removing it from the dark- 
slide with a tuft of cotton-wool, to remove any 
adherent globule of mercury. In filling the slide 
writh mercury great care should be taken to 
obtain an even flow of the latter, as stoppage 
in the flow will generally show as a line across 
the plate. 

A finished heliochrome, when examined by 
looking through it, generally appears as a more 
or less dense negative of a brownish or brownish 
black hue, and it is only when looking at the 
film at a particular angle that the colours can be 
seen. As a rule they appear very pale, and they 
are actually diluted with white light reflected 
from the front surface of the film. For pre- 
liminary examination of the results the h^io- 
chrome may be immersed at an angle in a vessel 
containing benzole, but for permanent examin- 
ation it is advisable to cement to the film (with 
Canada balsam or gum styra) a prism of glass 
of about 10® angle. 

The pictures must be viewed by parallel light, 
and all side light cut off ; this may be effected 
by cutting a hole in a window shutter and stand- 
ing with the back to the hole with the heho- 
chrome held in the hand at arm’s length and 
shifted till it reflects the sky light. Obviously, 
somewhat similar results can be obtained by 
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endosing the heliochrome in a box and reflecting 
sky light on to it by a mirror. 

For projection on to a screen by means of a 
lantern the aphengescope may be used. 

UQ. AMMON. FORT. “Ammonia.’*) 

LIQUID GLUE {See “ Fish-glue.") 

LIQUID LENS {See ‘‘Fluid Lens.”) 

LIQUOR AMMONI/E (See “ Ammonia.’’) 

LITHIA. CAUSTIC (See " Lithium Hydrate.’’) 

LITHIUM BROMIDE (Fr., Bromure de lithium ; 
Ger., Bromlithium) 

LiBr. Molecular weight, 87. Solubilities, 
I in ’6 water ; very soluble in alcohol and ether. 
A white granular powder obtained by dissolving 
lithium carbonate in hydrobronne acid. It is 
very deliquescent, and must be kept in well- 
stoppered bottles. On account of its great 
solubility in alcohol and ether it is used in 
collodion emulsion making. 

LITHIUM CARBONATE (Fr , Carbovate de 
liihium; Ger., Lithiumcarhonatj Kohlen- 
sames Lithium) 

Li|COa. Molecular weight, 74. Solubilities, 
I in 75 water ; insoluble m alcohol. A light, 
white granular powder, occasionally used m 
collodio- chloride emulsion making, and to form 
the other lithium salts. 

LITHIUM CHLORIDE (Fr., Chlorure de 
lithium ; Ger., Chlorlithium) 

LiCl. Molecular weight, 42 5. The hydrated 
salt has the formula, LiCl 211,0. Molecular 
weight, 78-5. Solubilities, i in 2-5 water; very 
soluble in alcohol and ether. Colourless granular 
crystals obtained by dissolving lithium carbonate 
in hydrochloric acid. Used in coUodio-chloride 
prmt-out emulsions. 

LITHIUM HYDRATE (Fr., Lithium causttque ; 
Ger., Aetzhthium) 

LiOH. Molecular weight, 24. Soluble in 
water and slightly in alcohol. A caustic white 
powder, which readily absorbs carbonic acid 
trom the air, and must, therefore, be kept well 
stoppered. Suggested by Lumidre as the alkali 
for use with hy dr amine. 

LITHIUM IODIDE (Fr., lodure de lithium; 
Ger., lodlithium) 

Lil. Molecular weight, 134. Solubilities, 
I in *61 water ; very soluble m alcohol and 
ether. A white coarse powder occasionally used 
in collodion emulsions. Very dehquescent. 

LITHIUM TONER 

A toning bath for gelatino-chloride paper 
(P.O.P.) but little used. The formula is ; — 

Lithium carbonate . 2} drms. 17 g. 

Gold chloride . . 5 grs. -6 „ 

Water . , .20 oz. 1,000 ccs. 

The bath is ready for use as soon as made. 

Prints should be washed before and after toning 
and fixed as usual. 


LITHOGRAPHIC PHOTOGRAVURE 

A photo-mechanical printing process, invited 
by Carl Eckstein, of The Hague. A polished 
lithographic stone is covered with an eteWng 
ground, and is then ruled with very fine lines, 
about *04 in. apart, scratched through the 
ground with a diamond point, operated by an 
engraving machine. The lines are then etched 
and filled with ink. A photo-lithographic transfer 
IS next laid down over the lines, thus forming 
a kind of half-tone effect, and the stone is rolled 
up and printed from by the ordinary process of 
hthography. 

LITHOGRAPHY {See “ Photo-Uthography.”) 

LITMUS 

Synonym, laemus. A colouring matter yielded 
by a process of fermentation from various lichens, 
and is obtainable in soluble violet- coloured 
lumps, a decoction of which is used to stain 
sheets of ab.sorbent paper, which paper is cut 
up into strips and made up into little books. 
Litmus papers are used for testing the acidity and 
alkalinity of solutions, and those known m 
photography are of a blue or red colour, the 
blue for acids and the red for alkalis. Should 
red litmus paper be turned blue by a solution, 
this is proof that the solution is alkaline and not 
acid ; but if it remains red the solution is either 
acid or neutral, to ascertain which blue litmus 
paper is introduced, this turning red if the 
solution is acid, but remaining unchanged if 
neutral. Although litmus paper is suitable for 
photographic purposes, it is a fact that some 
acids do not affect it. 

Litmus paper should be kept in a tightly 
corked bottle, so as to exclude the air, and 
should the blue paper become red by exposure 
to air, as it sometimes does, the colour may be 
restored by holding it over the fumes of am- 
monia. Litmus IS also made up in the form of 
a pencil, which is used for making a mark on a 
scrap of paper, which is then used m the same 
way as htmus paper. 

LITRE 

A standard measure of capacity in the metric 
system, eqmvalent to 1,000 cubic centimetres 
(ccs.), 17598 British pints, or 2-113 American 
pmts. {See also “ Weights and Measures.”) 

LIVER OF SULPHUR {See “ Potassium 
Sulphide.”) 

LOCAL DEVELOPMENT 

The development of some portions of a 
negative to a greater extent than others. There 
are two methods of working, opposite in their 
character and effect. The first, which is more 
correctly termed “ local development,” consists 
in applying to certain parts of the negative a 
stronger solution than that in the dish, this 
being kept weak — that is, either dilute or 
containing but httle alkali. The plate is taken 
from the dish, and some strong solution, kept 
separately in a measure, is applied by means 
of a soft camel-hair brush to the parts that 
are to be strengthened, taking care to prevent 
the strong solution from spreading or running ; 
tilting the plate may sometimes help in this 
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connection. The negative must not be kept 
out of the developer for more than a minute 
at a time, and preferably less, there being always 
the risk of the solution settling in patches cmd 
of the developer in the film oxidising and causing 
stains. Therefore, it is best to brush the strong 
solution on the parts of the negative for about 
thirty or forty seconds, rinse the plate under 
the tap for a few moments, and return to the 
developing dish. After about a minute, the 
local work may be repeated, observing the same 
precautions, and then again repeated as many 
times as desired. 

The second method consists in developing 
the plate m a normal solution and then, from 
time to time, applying a lo per cent, solution 
of potassium bromide to those parts that need 
to be held back, taking all necessary care as 
explained in the preceding paragraph. This 
method is frequently employed for holding 
back the sky part of a negative, so that clouds 
may retain their printing value. 

A serious objection to these methods is that 
the plate has to be exposed freely to the dark- 
room light, and it is almost impossible to avoid 
fogging. The photographer may decide, there- 
fore, to adopt, instead, the methods given under 
the headings “ Control in Printing,” “ Har- 
monising Contrasts,” or even to adopt local 
intensification or local reduction, although the 
local application of chemicals to negatives is 
not advised if the desired results can be 
obtained by other means. 

LOCAL INTENSIFICATION 

Intensification of parts of a negative only, 
performed by applying solutions by means of 
a brush. It is desirable to select well-marked 
outlines at which the intensification should begin 
and end, and then to work carefully in a good 
light. The solution used mmst be one that can 
be applied perfectly evenly, or one in which 
slight unevenness will not show appreaably in 
the finished result. Intensification by means 
of mercuric bromide is suitable ; first brush on 
the bleaching solution until the uneven markings 
caused by the brush disappear in an even 
bleaching. Then wash for a minute under the 
tap, next in a dish, and then immerse in the 
blackening solution in the usual manner. For 
strengthening only small parts of a negative 
the bleaching solution should be brushed on 
without previously wetting the plate. For 
larger parts, the plate should be soaked in water 
for half an hour before begmnmg to intensify. 
{See also “Intensification of Negatives.”) 

Local intensification is delicate work, and 
difficult to carry out successfully ; while if it 
is unsuccessful the negative is ruined. In 
general, and if the photographer is not highly 
skilled, it is better to avoid local chemical 
treatment ; similar results can often be secured 
without running risks by the methods that 
are described under the heading “ Control in 
Printing.” 

LOCAL REDUCTION 

Reduction of parts of a negative only, per- 
formed by brushing on solutions, as in the case 
of local intensification. For treating small 
parts only, work with the negative dry, and 


contmue to apply the solution with the brush 
until the reduction is sufficient. Great care 
must be exercised in keeping exactly to the 
outlines of the parts under treatment. On a 
large surface even working is easier after the 
plate has been soaked in water for half an hour. 
Compared with local intensification, the work 
is more easily controlled, and the solutions are 
less liable to deteriorate or produce erratic 
results by acting unevenly. The Howard 
Farmer reducer — “ hypo ” and potassium ferri- 
cyauide — is the most suitable for local treat- 
ment. As soon as the desired result is attained, 
the negative should be washed in two or three 
changes of water, and then placed in an aad 
“ hypo ” fixing bath for about ten minutes, 
finely washing as usual. Many of the notes 
on local mtensificatiou apply equally to local 
reduction. 

LOCOMOTIVES, PHOTOGRAPHY OF 

The general principles that govern the photo- 
graphy of machinery apply equally to such 
subjects as locomotives. {See “ Engineering 
Photography/') Although, at times, a flat side 
view is required by engineers as a record of the 
elevation or outline of the engine, an obh(jue 
view will always make a more interesting 
photograph, taking it from the front end of 
the engine and showmg the front buffer-beam 
very much foreshortened. For such a position 
a lens should be used having a focus at least 
one-third longer than the long side of the plate ; 
and one of still longer focus will be preferable. 
Modem locomotives are so long that the far 
end is dwarfed considerably if a lens too short 
in focal length is used. The subject is long in 
proportion to its height, and unless the print 
& made very long and narrow there will be a 
wide expanse of foreground ; but this assi.stvS 
in giving the impression of size and dignity. 
In order to give it its fullest value, a posi- 
tion should be chosen, whenever possible, in 
which this foreground consists of rails forming 
other lines in front of the engine photographed. 
A man standing near the cab of the locomotive 
will assist in conveying an idea of size, and an 
engine-driver or fireman in working clothes is 
the only suitable figure. The camera should 
not be more than 5 ft. from the ground, and a 
little less is generally preferable. A higher 
point of view dwarfs the engine. 

LOGWOOD 

A dye-wood obtained from the heart-wood 
of the logwood tree, Hcpmatoxylon cam- 
peachianum. The extracted dye is of a red 
colour, and known as “ haematein.” Under 
certain conditions a decoction of logwood wiU 
precipitate gelatine. It was used for experi- 
mental purposes in the early days of photo- 
yaphy. 

LORRAINE MIRROR (S^?^ “ Claude Lorraine 
Glass.”) 

LUBRICANT 

A mixture of Castile soap and alcohol is used 
as a lubricant when burnishing prmts with a 
bar burnisher ; and a solution composed of 
equal parts of linseed oil, hquor ammonite and 
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water has also been recommended. Encaustic 
pastes are sometimes referred to as lubricants. 
French chalk and blacklead are used for lubri- 
cating apparatus. 

LU-METER 

An instrument invented (1911) by J. S. Dow 
and V. H. Mackinney for the purpose of esti- 
mating the surface brightness of an object com- 
pared with the light of a standard candle, and 
for determining the necessary exposure required 
for such object. 

LUMitRE, ANTOINE 

Born 1839; died m Paris, 1911. Founder of 
the famous photographic firm of A. Lunii^e 
et ses Fils, which, with his two sons, Auguste and 
Loins, he estabhshed at Lyons in 1883. 

LUMlilRE COLOUR PROCESSES 

Reference is made elsewhere to the starch 
CTain process (see “ Autochrome Process ” and 
‘‘Screen-plate Colour Photography”), but the 
brothers Lumidre had worked out various 
processes before this. In the bleach-out process 
they suggested (1894) the use of cyanine, quino- 
line red and turmeric, and also a partial fixation 
of the results by means of metallic salts. In 
1895, they exhibited prints produced from 
negatives taken through the usual set of red, 
green and violet screens, the positives being 
printed on bichromated films of gelatine or 
glue, soluble m cold water, which also contained 
some silver bromide or other inert insoluble 
matter, which increased the relief of the images. 
After development of the print, the silver bromide 
was dissolved out and the rehefs stamed up and 
superimposed. 

The process above described was introduced 
commeraally, thin celluloid films being coated 
with the gelatine so that the printing could be 
done through the celluloid, thus obviating the 
necessity of double transfer or lateral inversion 
of the pictures. 

In 1900, the brothers Lumito exhibited a 
series of fine prints produced by the super- 
position of bichromated rehefs on collo^on 
supports, the following being an outline of the 
process : The screens for taking the negatives 
can be prepared by coating plate glass with 
a 10 per cent, solution of gelatine. When the 
gelatine is quite dry the plates should be 
immersed in the following baths, which should 
be at a temperature of 68° F. (20° C.), for about 
five minutes, then rinsed and dried. Two 
glasses of each colour should be cemented 
together with Canada balsam to form the 
screen : — 

Green Bath 

Methylene blue N 

(*5 % sol ) • 2 oz. 41 1 mins. 143 ccs. 

Auramine G (-5 % sol.) to 20 oz. x,ooo „ 

Blue-violet Both 

Methylene blue N 

(*S % sol.) . . 10 oz. 500 CCS. 

Distilled water to * 20 „ 1,000 „ 

Orange Bath 

Erythrosine J ( 5 % sol.) 9| oz. 474 ccs. 

Metanil yellow (sat. sol.) to 20 „ x,ooo „ 


The dish should be well rocked whilst staining 
up the gelatine. The above colours are obtain- 
able, methylene blue from Casella, auramine G 
and erythrosine J from the Badische Anilin imd 
Sodafabrik, and the metanil yellow from Hepp 
and Oehler. The papers are prepared as follows : 
Plate glass should be well cleaned, dusted with 
French chalk, edged with rubber solution, and 
then coated with an enamel collodion of the 
following composition : — 

Alcohol . . 9 oz. 444 CCS. 

Ether . . n „ 55 b 

Pyroxyline . 105 grs. ii g. 

Castor oil . . 24 mins. 2*5 ccs. 

When the collodion is dry, the plate should be 
•immersed in a 7 per cent, .solution of gelatine 
at 1 10° F., and a sheet of baryta paper cut 
to the same size also placed in the gelatine. 
The baryta side of the paper should be brought 
into contact with the collodionised plate, and 
the two thoroughly squeezed together and then 
dried. When dry, the back of the paper should 
be varnished with Soehn6e’s white varnish A, 
diluted with an equal quantity of alcohol. 
After twelve hours drying the paper should 
be coated with the following mixture : — 

Emulsion gelatine . . 2\ oz. 120 g. 

Hard glue (Coignet) . 2^ ,, 120 ,, 

Ammonium bichromate ,, 60 ,, 

Potassium citrate, neutral 

(25 % sol.) . .384 mins. 40 ccs. 

Cochineal red . . 9 j grs. i g. 

Alcohol . • , 4 oz. 200 CCS. 

Water . . . 20 „ 1,000 „ 

Soak the gelatine and glue in the water and 
dissolve at 120® F., allow to cool down to 
95° F., and then add the other ingredients, 
and finally the alcohol in small quantities. 
Filter the mixture and coat the paper, whilst 
on the glass, with the mixture, allowing 
about 90 mins, or 2 ccs. for every 100 sq. in. or 
100 qcm. The paper is then thoroughly dried 
exactly as in the carbon process, stripped from 
the glass, and exposed beneath the three nega- 
tives, an actmometer being used to determine 
the duration of insolation. After exposure 
the print should be squeegeed into contact with 
a sheet of glass which has been previously 
collodionised with the above-mentioned collodion, 
and then coated with a *75 per cent, solution 
of rubber in benzole. The coated glass and 
the exposed print should be immersed in a dish 
of cold water, squeegeed into contact and placed 
under pressure for five minutes, then soaked 
in cold water for two hours so as to allow of 
complete expansion of the gelatine and paper. 
Development should be effected in water at 
100° F., and the pnnt allowed to soak for about 
half an hour, when the paper can be readily 
detached and the print developed as in the 
carbon process, and finally washed in cold 
water and immersed in alcohol for five minutes 
and dried. The relief prints thus obtained 
are dyed respectively red, yellow and blue, the 
necessary baths being as follows : — 

Red Bath 

Erythrosine J (3 % sol.) i oz. 25 ccs. 

Water to . . . 20 „ i^ooo „ 
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Yellow Bath 

Chrysophenine G .32 grs. 3*3 g. 

Water . . . 16J 02. 833 ccs. 

Dissolve at 160® F. and add — 

Alcohol . . - oz. 167 ccs. 

Blue Bath 

Diamme blue F, pure 

(3 % sol ) . .432 mins. 45 ccs. 

Hard glue (15 % sol.) . oz. 63 ,, 

Water to . . . 20 ,, 1,000 

The relief prints should be left in these baths 
for about twelve hours, then rinsed, and the 
red and blue impressions immersed in a 5 per 
cent, solution of cupric sulphate and then 
rinsed and dried. The yellow print must not 
be treated to the copper bath. It is possible 
to superimpose temporarily the images whilst 
on the glass supports and see if they are sufficiently 
stained ; corrections can then be made by 
deeper staining, or washing out some of the dye. 
The dyed impressions should be coated with a 
1*5 per cent, solution of rubber in benzole, then 
collodionised with a i per cent, collodion, and 
the yellow print transferred to paper by means 
of a warm 15 per cent, solution of gelatine, 
the paper being stripped when dry and the red 
and blue impressions superimposed on this also. 

In a later process MM Lumidre suggested the 
making of the blue impression by conversion 
of the image of a bromide pnnt by bleaching 
with potassium ferricyanide followed by feme 
chloride, then coating this blue print with 
collodion containing tetrazotolylsulphite or 
tetrazoanisidinesulphite of soda and the chlor- 
hydrate of j8-naphthyl amine-ether. Exposing 
under the red printing negative and the action 
of light produces the red image. Another 
coating with collodion containing diazo-ortho- 
toluidine sodium sulphite with metaimdophenol 
or resorcin gave the yellow image. MM. Eumiere 
have also paid considerable attention to Eipp- 
mann’s process 

LUMINIFEROUS ETHER 

An extremely elastic and subtle medium 
generally assumed to pervade all space and 
permeate all matter, the undulations of which, 
communicated to the eye, give rivSe to the 
sensation of light. Information of value in this 
connection is given under the headings “Light” 
and “Natural Colours, Photography in.” 

LUMINOUS PHOTOGRAPHS 

Photographs which appear luminous or phos- 
phorescent at night. They may be prepared in 
several ways. The simplest is that of making a 
positive transparency — as, for example, a lantern 
— varnishing the film side, and coating with 
luminous (Balmain’s) pamt. When dry, the 
transparency is backed with thin wood or 
cardboard, with a ring for hanging, and the 
whole bound together with strips of gummed 
paper or cloth. If exposed to light during the 
day the picture will appear luminous at night. 
Another plan is to spread a thin coating of glue 
upon cardboard and sprinkle with powdered 
barium or calcium sulphide, or to coat with 
Bahnain’s paint. A print is then made upon 


thin sensitive paper which, after finishing in 
the usual way, is made transparent with castor 
oil, the excess blotted off, and the print attached 
to the treated cardboard with thin glue or 
strong paste, and dried by heat. 

A method popular m Germany is to coat 
a piece of thin transparent celluloid with the 
following : — 

Gelatine . . -43^^ grs. 100 g. 

Potas. bichromate . 48 ,, ii ,, 

Calcium sulphide . \ oz. 55 ,, 

Water . . . 10 ,, 1,000 ccs. 

The gelatine is soaked in the water, melted 
by heat, the other ingredients added and dis- 
solved, and the mixture filtered through cotton- 
wool. When dry, the coated celluloid may be 
printed upon from a positive through the 
celluloid film, and the image developed in 
warm water m the same way as in the carbon 
process, a prmt being obtained which shows 
as a negative by transmitted light. This needs 
to be backed with black velvet or black paper, 
when it will appear as an ordinary black-and- 
white positive by daylight, and as a luminous 
or phosphorescent picture by night. 

LUNAR CAUSTIC 

A synonym for silver nitrate {which see). 

LUNAR CORNEA 

Latin for “ Horn Silver ” A form of silver 
chloride occurring naturally in an almost 
colourless mass, somewhat resembling horn, for 
winch reason it received the name of lunar 
cornea from the old alchemists. It was first 
described by Fabricius {d. 1571), director of 
the college at Meissen, m a book on metals, 
published in 1556. It is often stated that 
Fabricius was the first to notice that horn 
silver became suddenly black on exposure to 
light, but, according to ]Ma]or-General Water- 
house, none of his writings bears out this 
statement and, as a matter of fact, horn silver 
does not blacken suddenly, the change being 
gradual. {See also “ Silver Chlonde.”) 

LUNAR PHOTOGRAPHY {See “Moon, 
Photographmg the.”) 

LUXOTYPE 

A half-tone process patented in 188^ by 
Brown, Barnes and Bell, a Liverpool firm of 
photographers. A photographic print was 
pressed against a metal plate engraved with 
a stipple in relief, it thus becoming embossed 
^vith a stipple. It was then strongly lighted 
from one side so that the stipple could be photo- 
graphed, and a negative suitable for makmg a 
half-tone block was thus obtained. A modi- 
fication of the process w'as to rub in the sunk 
parts of the embossed surface of the print 
with a pigment, so that it could be copied by 
direct lighting. 

LYSOL (Ft. and Get., Lysol) 

A mixture of alkaline compounds of the 
higher phenols obtained by boiling a mixture of 
heavy tar oils, fat, and resin with alkahs. It is 
used chiefly as a disinfectant, and is soluble in 
water and alcohol. 



MACHINERY, PHOTOGRAPHY OF (See 
“ Engineering Photography.”) 

MACKENZIE-WISHART SLIDE 

This is a special form of slide which makes 
possible daylight changing {which see). The 
plates are enclosed in light-tight envelopes. 

MACROPHOTOGRAPHY (Fr., Macrophotogra^ 
phie, Agrandtssemcni ; Ger.> Makropho- 
tographiey Vergrosscrungs-verfahrung) 

A term applied to enlarging with the solar 
camera ; now synonymous with enlarging gener- 
ally. The opposite of microphotography 


MAGDALA RED (Pr., Magdala rouge : Ger., 
Magdalaroth) 

Synonyms, naphthalene red, naphthalene rose; 
naphthalene scarlet, Sudan red, rose naphthyl- 
amine. A mixture of naphtliylnaphthoros- 
induline and naphthyldmaphthosaframme hydro- 
chlorides. It IS a dark brown powder, soluble 
in alcohol and slightly soluble in boiling water. 
It has been used as a sensitiser for gelatine 
emulsions and gives a strongly marked maximum 
at the D lines, but the gap m the blue-green is 
wider than with erythrosine. 

MAGIC CAMERA 


MADDOX, RICHARD LEACH 

Bom at Bath, i8i6; died at Southampton, 
1902. He became well known for his work in 
photo-micrography, and was the originator of 
the gelatino-bromide plate. His experiments 
with gelatino-bromide of silver emulsion were 
published on September 8, 1871, and a modi- 
fication of his process is in use to-day. The 
original plates were slow because the emulsion 
was not washed, and the lack of density was 
due to the absence of a restrainer and the 
presence of ammonia in the developer. 

MAGAZINE CAMERA (Fr., Chamhre magasin / 
Ger., Magaztnkamera) 

A camera carrying a number of plates or flat 
films in metal sheaths, with provision for ex- 
posing these successively. Magazme boxes and 
cameras for stand work were Imown as early as 
1861, but such cameras are now mostly of the 
hand type. Many different changing systems 
are in use, the simplest being that having a 



An aphengescope, known also as the magic 
camera, named after the inventor, Kmss, of 
Hamburg. The original instrument was a tin 



Diagram of Kruss Magic Camera 

box divided into two compartments, a and B. 
In the division A was a lamp whose light was 
concentrated by a condenser c upon the object 
at D, an image of whic'h was projected by the 
focusing lens E upon a screen. 

MAGIC LANTERN {See “ Optical Lantern.”) 

MAGIC PHOTOGRAPHS 

Bleached photographs that suddenly appear 
on contact with a reagent. Of the possible 
processes, the easiest is to make a prmt on 
albumen paper, fix without toning, and to 
bleach in a solution of mercuric chloride. Soak 
pieces of blotting-paper in an ordinary fixing 
bath (a “hypo” solution), and, on placing 
the photograph between them and pressing 
together in the hands, the original image will 
once more appear. 

MAGIC VIGNETTES {See “ Black Vignettes.”) 


leather changing bag attached to the camera ; 
this, although reliable, is somewhat slow in use, 
and automatic arrangements are now commonly 
preferred. The illustration shows the interior 
of a typical modem magazine camera, a being 
an exposed plate in its sheath, falling into the 
bottom of the apparatus, B the next plate in 
position ready for exposure, and C the changing 
lever. {See also “ Hand Camera.”) 


MAGILP {See “Megilp.”) 

MAGNALIUM (Fr. and Ger., Magnalium) 

An alloy of magnesium, 15 to 20 parts, and 
aluminium, 100 parts, which is harder than 
aluminium, but not much heavier. It is easier 
to work, and has, therefore, been used for lens 
mounts, etc., instead of the pure aluminium. 
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MAGNESIUM (Pr., Magnesium ; Ger., Mag' 
nesium) 

Mg. Molecular weight, 24. A lustrous, silvery 
white metal, which is used in the form of powder 
and of ribbon for flashlight, etc. The light 
emitted by burning magnesium is extremely rich 
in actinic rays, and is the nearest in spectral com- 
position to daylight of any artificial light ; one- 
sixty fourth of a grain of magnesium burnt in air 
gives as much photographically active light as 
300 standard candles burmng for one second, 
assuming that the light has to pass through 
the glass of a negative as in printing. (For in- 
formation on using magnesium, see under the 
headings “Plash iamp," “Flashlight Photo- 
graphy," etc ) 

MAGNESIUM BEADS 

Beads of dried paste, made with magnesium 
powder and distilled water, at one time used 
in an oxyhydrogcu flame m much the same 
way as a lime to produce a powerful white 
light. They are not deteriorated by the atmo- 
sphere, as in the case of limes. 

MAGNESIUM BROMIDE (Fr., Bromure de 
magnisium ; Ger , Brommagne<;ium) 

MgBra 6HjO. Molecular weight, 291. Solu- 
bilities, 1 in I water ; .slightly soluble in alcohol. 
It IS in the form of colourless crystals, obtained 
by dKssolvmg magnesium carbonate in hydro- 
bromic acid, and crystallising ; it is very 
deliquescent, and must be kept in well-stoppered 
bottles. Occasionally used in collodion emulsion 
making, 

MAGNESIUM CARBONATE (Fr , Carbonate 
dc magnesium ; Ger , Kohlen^aures Mag- 
nesium) 

MgCOj. Molecular weight, 84. It is of small 
photographic interest, but, known as calcined 
magnesia, it is used m compressed blocks by 
photo-engravers for rubbing into the hollows 
of an etched plate, so that the state of the 
work may be seen. Also, in the form of a fine 
powder, it is used for the dry enamel process. 

MAGNESIUM CHLORIDE (Fr , Chlorure de 
magnesium ; Ger., Chlor magnesium) 

MgCl2 MgCljdHjO. Molecular weight, 94 
or 202. Solubilities, i in *6 water, i in 5 alcohol. 
Colourless, bitter crystals or deliquescent mass 
obtained by dissolving magnesium carbonate m 
hydrochloric acid and evaporating ; it is very 
deliquescent and must be kept in well-stoppered 
bottles. A 15 per cent, solution was suggested 
by Liesegang as a fixing agent, but it is not so 
powerful as “ hypo.” It is also occasionally 
used in collodion-emulsion making 

MAGNESIUM FLASHLIGHT MIXTURES 

Mixtures of magnesium powder and other 
chemicals, particulars of which are given imder 
the heading “ Flashlight Powders." 

MAGNESIUM IODIDE (Fr., lodure de mag- 
nistum ; Ger., lodmagnesium) 

HglfSHgO. Molecular weight, 421. Soluble 
in water and alcohol. A deliquescent white 
crystalline powder that has been used in collodion- 
emulsion making. 


MAGNESIUM LAMPS {See “ Flash Lamp.") 

MAGNESIUM LIGHT 

The light emitted when burning magnesium 
{which see). 

MAGNESIUM POWDER 

Metalhc magnesium in the form of a silvery 
white powder. It keeps indefinitely, and 
should be stored in a well-corked bottle. For 
the methods of burning it see “Flash Lamp." 
It should be dried before use, as otherwise it 
will not fire properly. The impurities often 
present m it do not generally affect the value 
of the light, but they cause more smoke. Pure 
powder should feel soft and not gritty when 
passed between the fingers, and should not 
leave a dirty mark when rubbed on white 
paper. 

MAGNESIUM RIBBON OR WIRE 

Metalhc magnesium in the form of ribbon 
or wire. Lamps are supplied for holding the 
ribbon, but it is sufficient to cut or break off 
the length required, hold in pincers or in any 
other way, and apply a light. The ribbon will 
give shghtly more light, weight for weight, 
than the pure powder, unless the latter is burned 
in a form of lamp insuring complete combustion. 
When using magnesium nbbon for printing by 
contact, I in. of ribbon may be considered equal 
to four minutes’ exposure to an ordmary flat 
gas flame at the same distance. The average 
weight of magnesium ribbon is 1 gr. per 5 in., 
or about *5 g. per 100 cm. Ribbon burned in 
oxygen gives a remarkably powerful light ; 
a lamp for burning ribbon in this way was 
devised by McLellan in 1882, and an improved 
form was placed on the market by the Platmo- 
type Co. m 1899. Ribbon tarnishes and, con- 
sequently, deteriorates quickly, and should be 
kept m an air- tight vessel ; the tarnish can be 
removed by drawing the ribbon between smooth 
folded glEisspaper. The nbbon gives off a 
considerable amount of smoke. Sometimes a 
pad of damp cotton-wool hnt is supported over 
it, this absorbing most of the products of com- 
bustion. 



Woven Magnesium Ribbon 

A method of makmg ribbon into a net of 
coarse mesh has been recommended for con 
venience when burning a large quantity and to 
produce more even illumination, particularly 
when enlarging. Two L-shaped pieces of tin- 
plate or copper are cut, and the ends of the 
strips of ribbon are then fastened on one of the 
L-shaped pieces by pasting on a strip of paper. 
When the mesh is complete, the other piece is 
clamped on top. The lower, free corner of the 
network may then be hghted, and the whole 
bums rapidly. 
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MAGNESIUM SULPHATE (Pr., Sulfate de 

magnistum ; Ger., Schwefelsaures Mag- 
nestuntf Bittersalz) 

Synonyms, Epsom salts, bitter salts. 
MgSOg 7 H, 0 . Molecular weight, 246. Solu- 
bilities, I in 1*5 water, insoluble in alcohol. 
It takes the form of sm^, colourless prisms or 
needles, obtained from sea water and certain 
springs, or by dissolving magnesium carbonate 
in sulphuric acid. It is used in making barium 
sulphate, and has an extraordinary hardemng 
action on gelatine. 

MAGNETOGRAPH (Fr., MagnHographe ; 
Ger., Magnetograph) 

An apparatus employed by meteorologists to 
give a photographic record of the oscillations of 
a magnetic needle. 

Also the name applied to an image obtained 
on a photographic surface by means of a magnet, 
as explained in the next article. 

MAGNETS. PHOTOGRAPHIC ACTION OF 

The fact that magnets are capable of affecting 
a photographic (daguerreotype) plate was first 
asserted by Baron Karl von Reich enbach, about 
1850. William Brooks, in 1877, placed a horse- 
shoe magnet, poles upwards, m a light-tight box, 
a blackened perforated card being supported 
in. above the poles, and a sensitive emulsion 
plate -J- m. above the card. After leaving the 
plate for from 3 to 15 minutes, an image of the 
perforations on the card could be developed. 
Braham and others have also experimented m 
this direction. 

MAGNIFICATION (Fr., Amphficatton : Ger, 

V ergrosserung) 

Degree of enlargement. A terra used princi- 
pally m photomicrography and telephotography. 
The diameter of the enlarged image divided by 
the diameter of the original equals magnification , 
or, in telephotography, the linear measurement of 
any object m the picture divided by the measure- 
ment of the same object as rendered by the 
positive lens alone. {See also “ Photomicro- 
graphy " and “Telephotography.”) 

MAGNIFIER (Fr., Verre grosstssant ; Ger., 

V ergfosserungsglas ) 

A supplementary lens which increases or 
diminishes the focal length of the lens with 
which it is employed. The arrangement has 
advantages from the points of view of economy 
and convenience, as further explamed under 
the heading “ Supplementary Lenses.” 

MAGNIFIER, FOCUSING {See “Focusing 
Magnifier.”) 

MAHOGANYTYPE 

A facetious term indicating the result of 
inserting an empty dark-slide into a camera, 
and going through the operations of drawing 
the shutter, making the “ exposure,” etc. 

MALACHITE GREEN (Pr., Vert Malachite ; 
Ger., Malachitgrun) 

Synonyms, benzaldehyde, new, Victoria, fast, 
diamond B, solid O, benzoyl or benzal green. 
Soluble in water and alcohol. It is a complex 


aniline dye occurring in yellowish crystals with 
bluish-green reflection, or as a brown powder. 
It has been used as a sensitiser, and also for 
filters. 

MALT PROCESS 

Malt was one of the many preservatives 
recommended in the days of collodion plates. 
A mixture of 7 oz. of malt with 24 oz. of water 
was kept at a temperature of 156° F. (69° C.) 
for half an hour, allowed to cool, was then 
filtered, and finally applied to the plates. 

MANGANESE DIOXIDE (Fr., P&roxyde de 
manganise ; Ger., Manganperoxyd, Braun- 
stem) 

S3monyms, manganese peroxide or binoxidc, 
black oxide of manganese. MnOj. Molecular 
weight, 87. Insoluble in water and alcohol. 
Occurs native. It is a heavy, black powder 
or in steel-grey lumps containing about 90 per 
cent. MnOa, used for flashlight powders and 
preparing oxygen. 

MANGANESE PEROXIDE {.See “Mangan- 
ese Dioxide.”) 

MANGANESE, PRINTING WITH: MAN- 
GANIC LACTATE PRINTING 

A novel printing process worked out by the 
Brothers Lumiere in 1895. For the sensitising 
solution, 100 grs. of potassium permanganate 
are dissolved m 2 oz. of water, the measure 
being placed in cold water so as to keep the 
solution as cool as possible ; 4 J drms. of lactic 
acid are then added, a drop or so at a time, 
and the solution swirled round after each 
addition ; these precautions wnll prevent the 
solution from becoming hot and frothing over. 
Allow to stand until all effervescence has ceased, 
and a thick brownish -black liquid results. Add 
a solution (cool) of i drm. of glucose or grape 
sugar in ^ oz. of hot water, and filter through 
cotton-wool. The paper should be gelatine- 
coated, and fresh P.O.P., fixed and well washed, 
answers the purpose ; it is prepared by applying 
the solution with a broad camcl-hair brush and, 
after half a minute, blotting off the excess and 
drying in the dark. The paper must be evenly 
coated, and none of the solution allowed to 
reach the back. It yields a negative image 
from a negative, and, therefore, a good positive 
or lantern shde should be printed from ; print 
in daylight. Develop by immersing the print 
m a saturated solution of aniline sulphate m 
water, to obtain a green colour ; add a few drops 
of liquor ammoniae for a violet colour. By 
using orthotoluidine sulphate solution, rendered 
slightly acid with hydrochloric acid, a deep 
blue image results ; or, if the acid is replaced 
by liquor ammoniae, a violet one. Paramido- 
phenol develops an image something like an 
ordinary silver print. All the solutions used 
for developing should be as strong as possible. 
Development is complete in about thirty seconds, 
the prints being fimshed by washing in water. 

MANGANESE SULPHATE (Fr., Sulfate de 
manganese ; Ger., Schwefelsaures Mangan) 

Synonym, manganous sulphate. MnS04 4H,0. 
Molecular weight, 223. ^lubilities, i in *8 
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water, insoluble in alcohol. It is in the form of 
transparent rose-red efflorescent crystals, obtained 
by dissolving manganese dioxide in sulphuric 
acid. It has been suggested as an addition to 
the bichromate sensitiser for carbon tissue, etc. 

MARBLE MARKINGS 

Stains that sometimes appear on wet collo- 
dion negatives, due to the film becoming par- 
tially dry before or during exposure. 

MARBLE, PHOTOGRAPHS ON 

Many methods have been advocated for 
reproducing photographs upon marble, but the 
best and simplest is by the carbon process 
{which see). Processes for sensitising marble 
and printing thereon direct have been worked, 
but with these there is the difficulty of examining 
the progress of printing. 

MARtCHAL’S COLLOTYPE PROCESS 

The earhest collotype process worked out 
after Poitevin’s experiments in Pans, 1856, was 
that of Tessi6 du Motay and Ch. R. Marechal, 
in Metz, in 1865. Their method was similar 
in principle to that in use at the present day. 

MAREY’S GUN {See “Gun and Revolver 
Cameras.”) 

MARINE PHOTOGRAPHY 

The first supposed successful instantaneous 
photograph is of a marine subject — New York 
Harbour, taken in the 'fifties In the same year 
Baron Gros, of Athens, made some daguerreo- 
types of breaking waves on the shores of Greece 
— in Phalerum Bay. Marine work in general 
resembles other hand camera work, but the 
exposures are short owing to the usually 
excessive brightness of the sea and sky. Backed 
plates should be used, and there is no necessity 
to have extra rapid plates ; the couvsensus of 
opinion is in favour of isochromatic plates and 
the use of a pale yellow screen, but many workers 
prefer ordinary plates. The isochromatic plate 
should have the advantage on a bright day, 
and in the case of a blue sky. Should clouds 
be present (and these often make a seascape a 
success) there should be no difficulty in photo- 
graphing them, inasmuch as sea and sky require 
about the same exposure, whereas in landscape 
work the foreground reqmres much longer 
exposure than the sky. Breaking waves, and 
seascapes with rocky or other dark foregrounds, 
are more difficult subjects because of the great 
differences in the correct exposures for the dark 
foreground and comparatively brilhant sea and 
sky. A foreground shutter — that is, a shutter 
allowing of 5 ie foreground receiving a longer 
exposure than the sky — should be an ideal 
accessory for such work ; but when photo- 
graphing breaking waves, the operator may 
not know whether the rocks in the foreground 
will remain in their natural state or be covered 
with a seething mass of white foam, a foam 
which would be whiter, and reqmre less exposure 
than any other part of the picture. The shutter 
should work at such a speed as to give a 
naturalistic effect to the sea and waves. If a 
shutter works too fast the water will appear 
too sharp and have a frozen appearance, whereas 


an exposure that is too long will show movement 
and the sea will be blurred. One-himdredth of 
a second is a good average speed, and if this 
is foimd to be correct the exposures may be 
otherwise corrected with larger or smaller stops. 
F/16 is a good average stop, and with a medium 
plate and good diffused light (not bright sun) 
the exposure above mentioned will be about 
right. In brighter weather a smaller stop may 
be used and vice versa, and if the waves are 
comparatively quiet a longer exposure may be 
given. 

Hand cameras of any kmd are best for this 
work, and a good view-finder is essential ; stand 
cameras are next to useless. Sea air affects 
leather and metal fittings considerably, and 
the camera should be protected as much as 
possible, especially from sea spray. Seascapes, 
particularly those with dark foregrounds, need 
careful development because of the great con- 
trasts in the subject. A soft working and well- 
diluted developer should be used ; adurol is 
good, while metol, with or without a little hydro- 
quinone, has its advocates. If the dark parts 
lag behind, local development may be resorted to 
or the lagging parts helped by breathing upon 
them. 

MARION’S GUM PROCESS 

A modified form of carbon printing, now 
obsolete, similar to the modem “ Ozotype,” 
introduced by A. Marion, in 1873. Transfer 
paper coated with bichromated gelatine was 
exposed under a negative, and a visible image 
prmted. The unsensitised carbon tissue and 
print were then immersed 111 a 2 per cent, solution 
of potassium or ammonium bichromate and 
squeezed together ; after remaining under 
pressure for several hours, or until nearly dry, 
the carbon tissue was developed in the usual 
way. The reduced chromium compoimds were 
absorbed by the tissue and produced a develop- 
able image exactly the same as though the tissue 
itself had been sensitised and printed. The 
advantage was that the printing on the paper 
could be watched and no transfer, as generally 
understood, was needed. 

MARIOTYPE 

A gum print produced by Marion’s gum 
process. 

MARS BROWN, MARS ORANGE, ETC. 

Brown, orange, red and yellow pigments 
prepared from natural earths. The colouring pro- 
perty is chiefly due to iron oxide. They arc 
occasionally used fa’" colouring photographs. 

MARTIUS YELLOW (Fr., Jaune de Martius : 

Ger., Martiusgclh) 

Synonyms, Manchester yellow, naphthalene 
yellow, jaune d’or. Solubilities, soluble in water 
and alcohol. The sodium salt of dinitro-o- 
naphthol, which was used for making yellow 
screens. 

MASKS AND MASKING 

Masks, in the form of pieces of thin opaque 
paper pierced with openings, have various uses. 
In lantern slides a mask is used to shut off those 
parts of the image not required. It consists of 
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a square of thin paper the same size as the plate 
pierced with an opening corresponding witn the 
amount of picture desired. {See “ Lantern Slides, 
Masking, Binding, and Spotting.") 

In printing, a similar mask is frequently 
applied to a negative, especially when printing 
a small picture with a broad white margin. 

Masks of somewhat different character are 
very useful in combination printing, adding 
clouds to landscapes, etc. 


When dissolved, add — 

Alcohol . . 10-50 mins. 1-5 ccs. 

Benzole to . 20 oz. 1,000 „ 

This makes a softer varnish than No. i, and 
the alcohol gives a very fine grain. These 
varnishes are coloured yellow by adding to every 
200 parts I part of aurantia or chrysoidine. 
Asphaltum gives a brown colour. 

MAXWELL {See “Clerk-Maxwell.") 


MASTIC (MASTICH) {See “ Gums and 
Resins.") 

MATT PAPERS 

Papers with a matt surface are made for 
almost all kinds of photographic prmting, 
silver printing-out papers for daylight, and 
bromide and gasUght for working by artifiaal 
light. Carbon prints always have a slight 
effect of gloss in the shadows, even when 
developed on a rough surfaced paper. Platino- 
type prints, though devoid of gloss, are not 
absolutely matt ; the print presents the actual 
surface of the paper without any film or coating 
to give the lifeless quality that distinguishes 
the true matt surface. 

MATT SURFACE 

A matt surface is one that is quite dull, not 
simply devoid of gloss like the natural surface 
of a good paper, but dead and smooth. It is 
considered by many to be more artistic than 
a glossy surface, but it possesses a serious 
disadvantage. The shadows of a print on matt 
paper are always devoid of depfla and trans- 
parency, the darker details being all lost in one 
mass of uniform dark grey, and the dark masses 
of tone appearing dead or hfeless. The shadow 
details are visible while the print is wet, but 
they disappear as it dries. A very shght sus- 
picion of gloss is suffiaent to give depth and 
transparency to the shadows of a print, and to 
render the dark details m their true vine. 

MATT VARNISH 

Generally used on the backs of negatives for 
softening the light, particularly m the shadows. 
A common practice is to coat the whole of the 
back of the negative with matt varnish, to 
scrape it away over the high lights, and either 
to paint on the varnish ^ver the shadows with 
carmine water colour or to rub a soft lead pencil 
on the varnish. The two following formulae 
will be found satisfactory, and the coarseness 
of the grain is dependent on the quantity of 
benzole added, so that it is advisable to add a 
small quantity first and test the gram : — 


I . Gum sandarac 


OZ. 

70 

g- 

Gum mastic . 

144 

grs. 

15 

jy 

Ether 

15 

oz. 

750 CCS. 

Dissolve and add — 





Benzole to 

20 

oz. 

1,000 

CCS. 

If the ether is anhydrous, add to it — 


Water 


oz. 

50 

CCS. 

2. Gum sandarac 

I 

oz. 

50 g. 

Gum dammar 

144 

grs. 

15 

»» 

Ether 

I2i 

oz. 

625 

CCS. 


McDONOUGH'S COLOUR PROCESS 

A process of screen - plate photography 
patented by McDonough, of Chicago, in 1892, 
and introduced for a brief penod in 1897. 
Sheets of glass were ruled with alternate lines 
of red, green, and blue- violet, and placed in 
front of a panchromatic plate dunng exposure. 
The exposed plate was then developed in the 
ordinary manner, and positives made there- 
from which were bound up with similarly ruled 
viewing screens. In consequence of the some- 
what coarse ruhng of the lines, they were rather 
obtrusive, and owing to the want of absolute 
contact between the viewing screen and the 
photographic positive parallax existed, so that 
the colour of an object changed with the angle 
at which the picture was viewed. 

MEALINESS 

Albumen paper that has been sensitised in 
a bath weak m silver has a mealy appearance 
when printed, and density and brilliancy are 
lacking Very rarely a badly made toning 
bath and one weak in gold 'Will cause mealiness. 
Improperly kept platinum paper also gives 
mealy effects. 

MEASLES 

A peculiar defect met with in all kinds of 
pnntmg-out papers, but usually with albumen 
paper. The prints have a mottled appearance, 
and on being viewed by transmitted light the 
interior of the paper appears to be covered with 
opaque blotches, which, if allowed to remain, 
will afterwards discolour. The cause is gener- 
ally a weak “ hypo " fixing bath, or insufficient 
or acid fixing, but sometimes it is fixing in a 
strong light. The nieasle spots camiot be cured 
when once they appear, but they may be pre- 
vented by fixing thoroughly, and the use of an 
alkaline bath. 


MEASURES, GRADUATED (Fr., Mesure 
gradn^e. Vase gradu^ ; Ger,, Mensur, Mess- 
glas) 

Vessels of glass, opal or celluloid of various 



shapes, used for measuring solutions. They are 
graduated either in ounces and drams, as at A, 
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or in cubic centimetres, a combination form B 
containing both scales being also made. Those 
of white glass with black graduations are most 
visible in the dark-room. Measuring jugs C 
are convenient for large quantities. {See also 
“ Burette,*’ “ Dropping Bottle,” etc.) 

MEASURES, WEIGHTS AND “Weights 
and Measures.”) 

MEDALLIONS. ETC. {See “ Bas-reliefs ” and 
‘‘Coins and Medals, Photographing.”) 

MEDICAL PHOTOGRAPHY 

Every year sees the wider application of 
photography to medical science. At the present 
day photomicrography and radiography are of 
the very greatest importance, the first making 
it possible to obtain a permanent and exact 
record of the normal and abnormal appearance 
of the tissues, of the blood corpuscles, and of 
those blood-parasites and bacteria which are 
the cause of various diseases ; while the second 
assists in the diagnosing of fractures of the 
bones, the presence of foreign bodies within the 
thoracic and abdominal regions, and calculi in 
the kidney, etc., etc. Racbography is fully 
treated under the heading of “ X-Ray Photo- 
graphy,” but the application of photomicro- 
graphy to medical research calls for some 
consideration here. The microscope must have 
a centring sub-stage, and should also have a 
good mechanical stage fitted with vernier 
scales which act as ” finders.” The most 
useful objectives will be, for medium and high- 
power work, a ^th, -Jth, and ^^nth in, oil immer- 
sion ; while for large sections and low-power work 
generally, a 2 in , i in , and ^ in. The selection 
of eyepieces will be governed by the type and 
quality of the objectives. It is most important 
that both eyepieces and objectives be kept 

{ perfectly clean and free from dust, dust on the 
enses of the eyepiece giving rise to the appear- 
ance of out-of-focus marks on the negative. 
The sub-stage condenser must also be carefully 
cleaned from time to time. As it is important 
to bring out as much detail as possible in the 
revsultmg negabve, €ind all pathological and 
bacteriologic5 preparations are stained with 
one or more stains, it is absolutely necessary 
not only to use carefully and thickly backed 
orthochromatic plates, but also suitable com- 
pensating filters, that the maximum amoimt of 
detail, coupled with sufficient contrast, may be 
obtained. While visual observabon of the 
subject, with the compensating filter placed 
immediately behind the sub-stage condenser, 
will serve as a rough guide to the amount of 
detail and contrast likely to be obtained, unless 
the dyes used for the filter are spectroscopically 
true, and the photographic plate properly 
orthochromabsed, the photographic result will 
not be as satisfactory as the visual examination 
promised. Long experience has shown that the 
most satisfactory results, as regards both the 
quality and resolution of the image, are to be 
obtained with a camera extension of 10 in. from 
the eyepiece of the microscope to Uie focusing 
screen of the camera. In photographing such 
subjects as skin eruptions and rashes, careful 
attention must be paid to the colour of the 


eruption. For instance, a pink, yellow, or red 
rash will show up much better if photographed 
with an ordinary plate of medium speed, than 
with an orthochromatic plate, for the simple 
reason that the ordinary plate being less sensitive 
to these colours, they will be rendered darker, 
and, rherefore, more conspicuous, than if 
photographed on an orthocliromatic plate. To 
photograph culture tubes of bacteria that have 
been inoculated by “ stab ” or “ streak,” place 
the tube in a large water bath or lantern alum 
trough filled with water This will be found 
to do away with the unpleasant, bright, vertical 
reflections down the front and sides of the 
culture tube, and to facilitate the successful 
photographing of the growth within the tube. 

MEDIUMS 

The composition of mediums for colouring, 
retouching, and spotting are given under separ- 
ate headings. 

MEGASCOPE {See ” Aphengescope.”) 

MEGATYPE (Fr., M^aiype , Ger., Megatypie) 
A term at one time applied to a process of 
enlarging, and to the resulting enlargements. 

MEGILP 

Synonyms, M’Guilp, magilp, and magilph. A 
mixture of Imseed oil and mastic varnish, used 
as a medium for oil colours and occasionally for 
rubbing upon platmotype and bromide prints 
for the purpose of increasing the depth and rich- 
ness of the shadows. 

MEISENBACH PROCESS 

The earliest half-tone process commercially 
exploited. By the method patented m Germany 
in May, 1882, by Josef Ritter von Schmaedel 
and G Meisenbach, a smgle-line screen was made 
from the proof of an engraved plate ruled with 
lines, and the screen was placed in front of a 
photographic positive of the picture and the 
two photographed together. Half-way through 
the exposure the screen was turned so that the 
lines crossed. A half-tone negative was thus 
obtained from which a zinc block was made. 
Afterwards the process was modified by placing 
the screen in front of the sensitive plate and 
photographing direct from the original print, the 
screen being turned half-way as before. 

MELAINOTYPE 

An early name for the ferrotype process. 

MENISCUS LENS (Fr., Mhnsque; Ger., 
Memskus) 

The concavo-convex lens. {See ” Concave 
Lens” and “Convex Lens.”) 

MERCURIAL INTENSIFICATION {See “ In- 
tensification of Negative.s.”) 

MERCURIC BICHLORIDE {See “Mercuric 
Chloride.”) 

MERCURIC CHLORIDE (Fr , Btchlorure de 
mercure ; Ger , Queckstlberchlortd) 
Synonyms, perchloride or bichloride of mer- 
cury, corrosive sublimate. Ilg Clg. Molecular 
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weight, 271. Solubilities, i in 16 water, i in 3 
alcohol, 1 in 12-14 ether. White crptalline 
masses or small crystals prepared by dissolving 
calomel in hydrochloric acid. Very poisonous, 
the antidote being white of egg, followed by an 
emetic. Its solution is decomposed by light, 
and should therefore be kept in the dark. It is 
used as the bleaching agent in mercuriad intensi- 
fication. 

MERCURIC IODIDE (Pr . lodure de mercure ; 

Ger., Queckstlbeyiodtd) 

Synonym, red iodide of mercury, biniodide of 
mercury. Hg I,. Molecular weight, 454. Solu- 
bilities, insoluble m water, i m 116 alcohol, i in 
85 ether, very soluble m potassium iodide 
solution. A heavy scarlet red amorphoils 
powder precipitated from mercuric chloride 
solution by potassium iodide. Poisonous {see 
“ Mercuric Chloride ” for antidotes). It is used 
in intensification, and is then usually prepared 
direct as follows : — 

Mercuric chloride . 54 grs. 6 g. 

Potassium iodide . 33 ,, 4 ,» 

Dissolve each in a Little water, mix, and add — 

Sodium sulphite . 4 oz. 220 g. 

Water to . . . 20 „ 1,000 ccs. 

Mercuric and Potassium Iodide, Hgl, 2KI, 
is sometimes used instead of the above, and can 
be made by adding 2 parts of potassium iodide 
to I part of mercuric iodide in dry powder, or 
it can be made in solution by adding 99 parts 
of potassium iodide to 54 parts of mercuric 
chloride. 

MERCURIC PERCHLORIDE {See “Mercuric 
Chloride.”) 

MERCURIC AND POTASSIUM IODIDE 

This is described under the heading “ Mer- 
curic Iodide,” above 

MERCUROGRAPHY 

Many lithographic processes have been based 
on the fact that if those parts of a zmc plate 
which are not covered with ink are treated with 
mercury or a mercuric salt, the amalgam formed 
has the property of repelling ink. 

MERCURO-URANOTYPE 

A printing process (practically obsolete) in 
which uranic salts are employed, they being 
sensitive to light. Two saturated solutions, of 
uranium chloride and mercuric chloride respec- 
tively, are required ; i oz, of the first is mixed 
with I dram of the second and applied to paper, 
which is next dried in the dark. After pnntmg, 
the paper is toned by floating on a very weak 
solution of gold chloride or potassium chloro- 
platmite, immersed in very dilute hydrochloric 
acid, and finally washed in plain water, {See 
also “ Uranium Printing.”) 

MERCUROUS CHLORIDE 

Synonym, calomel. HgaCl,. Molecular weight, 
471. Prepared by precipitating a solution of 
mercurous nitrate with a solution of sodium 
chloride, and of but the slightest photographic 
interest. 


MERCURY (Pr., Mercure ; Ger., Quecksilber) 
Synonym, quicksilver. Hg. Molecular weight, 
200. Solubilities, insoluble m alcohol and water, 
soluble in nitric acid and hot sulphuric acid. A 
heavy, silvery liquid element found native or 
obtained by roasting its ore, cinnabar. It was 
used as the developer in the daguerreotype 
process, and is also used in the Lippmann 
process. 

MERCURY BATH 

A dark box in which daguerreotypes were 
developed by mercury fumes. The mercuric 
chloride solution used for mtensifymg gelatine 
negatives is also known by this term. 

MERCURY INTENSIFICATION {See “In- 
tensification of Negatives.”) 

MERCURY PRINTING 

By this process of printing (now obsolete) 
pure mercury is covered with nitric acid, and 
m the course of a few days the thick crust of 
moist crystals which will form should be removed 
and dried, as much as possible, on blotting-paper. 
Dissolve 230 grs. of these crystals in 5 oz. of 
water, and add nitric acid to dissolve any pre- 
cipitate. Coat plain paper with starch paste, 
dry it, and in a very weak light float it on the 
above solution. Dry quickly and keep until 
required iii a calaum tube. Print for two or 
three minutes and develop m : — 

Ferric sulphate . 65 grs. 15 g. 

Tartaric acid . • ^5 ,, 15 ,, 

Water . . .10 oz. 1,000 ccs. 

Fix for five minutes in a solution of 90 grs. 'of 
sodium chloride m 4 oz. of water, and tone the 
greyish image to a black one m : — 

Potassium chloropla- 

tmite . . .3 grs. i g. 

Tartaric acid . . 60 ,, 20 ,, 

Water . . . 7 oz. 1,000 ccs. 

MERCURY SULPHOCYANIDE (Fr , Sulfo^ 
cyanure de mercure . Ger., RJiodanqueck- 
silber) 

Synonyms, mercuric sulphocyanate and rhod- 
anide. Hg (SCNlj. Molecular weight, 316. Solu- 
bilities, slightly soluble in water, soluble in 
alcohol and solutions of alkaline chlorides and 
.sulphocyanides. Poisonous {see “ Mercuric 
Chloride"’). It is a white powder, but is easily 
prepared in solution as follows : — 

Mercuric chloride , 2 oz. 100 g. 

Potassium sulpho- 

cyanide. . . 768 grs. 80 ,, 

Distilled water to . 22 oz. 1,000 cos. 

For use dilute i part of the above with 10 parts 
of water. It is used as an mtensifier for nega- 
tives, and gives a good black image, but it is 
preferable to apply a developer afterwards 

MERCURY THERMO REGULATOR 

For collotype ovens and drying boxes heated 
by gas a heat regulator, which depends on the 
expansion of mercury, is sometimes used. The 
simplest form consists of a U-shaped tube con- 
taining mercury a. Branch b is attached by a 
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rubber tube to a glass bulb C inside the drying 
box. Branch d is connected to the burners. K F 
are rubber stoppers, a glass tube G passing 
through P to the gas supply, whilst its end inside 



Mercury Thermo Regulator 

the U-tube is ground off at an angle. As the 
mercury expands through the heating of the bulb 
inside the box, the sloping end of the tube g is 
more or less closed, thus regulating the gas supply. 

MERCURY VAPOUR LAMP (Fr., Lampe d 
vapeur de metcure ; Ger., Quecksilber- 
lampe^ Quecksilberdampflampe) 

A lamp in which the vapour of mercury in 
a vacuum tube is raised to incandescence by 
the passage of an electric current. The illus- 
tration shows the Cooper-Hewitt lamp. In 
this, four tubes are supported in a frame on an 
upright stand, the mercury being contained in 
the large bulbs, which form the negative ends 
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or cathodes. When the switch has been closed 
the tubes are reversed, so that the mercury 
runs to the opposite end. This short-circuits 
the two electrodes and the tubes immediately 
light up, being then returned gradually to their 
previous position. The lamp must not be 
left with the bulbs uppermost ; and the tubes 
must be connected up to the right polarity, or 
they will be destroyed in a few minutes. The 
light obtained is. highly actinic, being rich in 
violet rays, and excellent for copying, printing, 
and enlarging. Owing to its great diffusion 
and coolness it is well suited for portraiture, 
the sole objection being the ghastly colour of 
the light. This effect is visual only, and does 
not appear in the photograph; since it is due 
33 


to the absence of red rays, it is easily rectiffedl 
by using a few ruby or light-red incandescent 
lamps in addition. (See also “ Electric Light.”) 

In process work, this lamp has been used for 
process copying and printing, but the liability 
of the tubes to break down rendered its general 
employment impracticable, and, on the point of 
economy, tests showed that whilst the lamps 
only took one-fourth of the current of ” enclosed ’ ' 
arcs the exposure was four times longer, so that 
there was actually no gain. An advantage of the 
mercury lamps was, however, that m photo- 
gr^hing wash drawings in which Chinese white 
had been used the reproduction was much more 
faithful than that obtained with arc lamps. For 
printing purposes with bichromate films the 
exposures were not more rapid than with the 
enclosed arc on account of the absorption of 
much of the actinic intensity of the light by 
the yellow stain of the bichromate. 

MERCURY-SILVER PRINTING 

A process of French origin (1892). Paper is 
floated on a solution of ^ 02. of mercuric chloride 
in 6 i oz. of distilled water. It is washed, dried, 
and sensitised on a bath of 48 grs. of silver nitrate 
m I oz. of distilled water. The paper, when dry, is 
printed imder a negative for about a minute, and 
developed with the following, after which it is 
washed, fixed in ” hypo,” and again washed : — 

Acetic acid . . ^ 02. 37 g. 

Ferrous sulphate » i „ 37 „ 

Water . . . 15 „ 1,000 ccs. 

METAFORMALDEHYDE (See “Para- 
formaldehyde.”) 

METAGELATINE (Pr., Metagilatine : Ger., 
Metagelatin) 

A name given by Lyte, in 1857, to a solution 
of gelatine boiled with dilute acid, usually sul- 
phuric, so that it has entirely lost its setting 
power. The acid was subsequently neutralised 
with chalk, and the solution filtered and used 
as a preservative in the old collodion dry process. 

Many vam attempts have been made to sub- 
stitute metagelatine for fish glue in the enamel 
photo-engraving process. 

METAL DISHES (Fr., Cuvettes mitalliques : 
Ger., Metallplatten) 

Enamelled iron or steel dishes are used for 
heating the alum-“ hypo “ toning bath, and for 
hot-bath platinotype, as well as for otlicT pur- 
poses. Compared with porcelain dishes of 
similar size, they are light, unbreakable, and 
readily cleaned. The only danger is the chipping 
of the enamel, in which event the solutions act 
on, and are affected by, the iron beneath. 
Enamelled dishes will, however, last a long time 
without this happening, with orebnary care. If 
the fault is suspected, a little dilute sulphuric 
acid may be poured in the dish, when small 
bubbles of hydrogen gas will arise from any 
part where the metal is exposed. Leaden dishea 
are sometimes used for stripping solutions con- 
taining hydrofluoric acid. 

METAL. PHOTOGRAPHS ON 

Photographs may be obtained on metal by the 
bitumen process (see “ Heliography ” and “ As* 
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phaltum "), or on silver plates by the daguerreo- 
type process. Ferrotypes — collodion photographs 
on enamelled sheet-iron — are another familiar 
instance. Carbon prints may be developed on 
metal plates as a final support, giving very 
effective results. 

METALLIC FILMS, FLEXIBLE 

A process invented in 1892 by Brandweiner 
and Lautensall, of Vienna. A photographic 
image is obtained on a highly polished copper or 
brass plate, which is then etched, the protecting 
film removed, and a poUshed image is seen on a 
matt ground. A deposit of some metal Is now 
electrically produced, a sheet of paper, hnen, etc., 
is made to adhere, and both sheet and thin metal 
deposit stripped off, leaving the plate ready for 
making another dupheate. 

METALLIC SPOTS (See “ Black Spots.*') 

METAMORPH PRINTS 

Distorted or trick photographs produced either 
by warming the wet film and partially melting 
it, taking the film off the plate and stretching it, 
or by the use of curved mirrors. {See also 
** Anamorphoscope.”) 

METEOR PHOTOGRAPHY 

The photographic delineation of meteors or 
shoo ting- M tars forms one of the most fascinating 
branches of astronomical study. The fact that 
one of these visitors from outside space may 
flash through our atmosphere at any moment 
lends additional zest to the attempts made to 
portray them , the only help one has to prepare 
for them is that past experience has shown that 
they occur in families, as it were, at certain fixed 
times of the year, and more or less concentrated 
m definite regions of the sky. Thus we have the 
Perseids in August, radiating in all directions 
from the constellation Perseus, and the Leonids 
in November, radiating from the sickle-like con- 
stellation of Leo. Apart from this help as to 
probable time and location, one must trust to 
patience and an ever-ready camera. The camera 
must be directed to the sky with the lens open, 
and immediately a meteor is seen to cross the 
field, the lens is capped and the plate developed. 
No special apparatus or plates are necessary ; 
the most rapid plates and a wide-angle lens of 
as large an aperture as possible are to be recom- 
mended. K the observer is fortunate, he may 
chance to photograph a fireball, that is, a 
meteorite in the act of exploding owing to the 
heat developed by friction with the atmosphere. 

METEOROLOGICAL PHOTOGRAPHY (Fr., 

La photographxe m^Uorologique ; Ger., 

Meteor ologtsche Photographxe) 

Photography is of great service to the meteor- 
ologist in connection with automatic recording 
instruments, among which may be mentioned 
the photo-barograph, or barometrograph, which 
registers the fluctuations of the barometer ; the 
thermograph for recording changes of tempera- 
ture ; the psychrometer, a measurer of the 
amount of watery vapour in the air ; and the 
magnetograph, for mdicating the osallations of 
the magnebc needle. Photography is also em- 
ployed to record the positions and forms of 


clouds, in making observations of the solar 
spectrum, etc. 

METER {See “ Actinometcr,” “Exposure 
Meter,” “ Opacity Meter,” etc.) 

METHOL 

An early name for the metol developer. 

METHVEN SCREEN 

A sheet of metal pierced with an aperture 
placed in front of a standard light to limit the 
effective portion to the part winch burns the 
most steadily, this usually being at the centre 

METHYL ALCOHOL {See “Alcohol”) 

METHYL ORANGE (Fr., HSlianihtne ; Ger., 
Mfthylorange) 

Synonyms, dimethylaniline orange, gold 
orange, tropaeoline D, orange III., heli an thine, 
Poirrier’s orange 3 P. Soluble in water. Sodium 
or ammonium dimethyl aminoazobenzenesul- 
phonate. A yellowivSh powder giving an orange- 
coloured solution, which is not affected by car- 
bomc acid, turned bright red by mineral acids 
and yellow by alkalis. It has been suggested 
for making yellow scTeens. It is also the mother 
substance from which eikonogen is prepared. 

METHYL VIOLET (Fr., Violet de mithyle ; 
Ger., Meihylviolet) 

Many dyes are known under this name, and 
they are distinguished from one another by the 
suffix 5B, 4B, etc., R, 2 R, 3R, B meaning that 
the dye has a more or less bluish shade winch is 
shown by the figure affixed to the B ; whilst R 
means red, the increase m red being shown by 
the figures. They are essentially mixtures of 
the hydrochlorides of pentamethylrosamlme and 
hexamethylpararosamlme. They generally occur 
m greenish glistemng crystals or lumps, very 
soluble in water and alcohol. Used for making 
three-colour screens. 

In process worky methyl violet is used for dye- 
ing the print in the fish-glue enamel process, so 
that the progress of devdopment may be seen. 

METHYLATED ETHER {See “Ether.”) 

METHYLATED SPIRIT {See “ Alcohol ”) 

METHYLCATECHOL {See “ Guaiacol.”) 

METHYLENE BLUE (Fr., Bleu mHhyUne; Ger., 
Methylenblau) 

Synonyms, methyl thionine or tetramethyl- 
thionine hydrochloride. Soluble in water. A dark- 
green crystalhne powder used for making the blue 
screen, and also the blue positive print, in three- 
colour work. Various shades of the dye are dis- 
tinguished by the suffixes, B, EB, R, RR, etc., 
as with methyl violet. 

METHYLEOSINE 

The “ BN ” or “ Scarlet B ” variety of eosine, 
givmg with water a scarlet solution. 

METHYLIC ALDEHYDE {See “ Formahne.”) 

METHYLPYROCATECHIN 

A synonym for guaiacoL 
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METOL (Pr. and Ger., Metol) 

A salt, generally the sulphate, of methyl- 
paramidophenol C, H4 (OH)(NH CH,) according 
to Andresen, and of methylparamidometa- 
cresol C, H,(OH)(CH,)(NH CH,) according to 
Haufl. It is a white, greyish or pinkish«white 
powder easily soluble in water. When mixed 
with an alkaii it forms an energetic developer. 


bromide) is often advisable. Sodium hypo- 
sulphite may be used with caution in any metol 
developer, and Eder recommends the addition 
of from 2 to 4 per cent, of a 10 per cent, solution 
for obtaining great contrasts and preventing fog. 

Metol is largely used in combination with 
pyrogallic add, hydroqmnone, glycine and other 
developers, and formulae for these combined 


METOL. 

METOL— HYDROQUINONE. 


1 . i 

1 ^ 


8. 

4 . 

5 . 

8. 


Andresen 

Hauif 

Average 

One-soluiion 

One-solutton 

One-solutiOH 


One- 

One- 


One- 

jor 

for 

for 


solution. 

solution. 

solution 

Winter Use. 

Bromide Paper. 

Gaslight Papers. 

Metol ... 
Sodium sul- 

1 

180 grs 20 g 

ijo grs 

1 

15 g- 

15 gre- 1 7 g 

75 grs 85 g 

50 grs. 6 g 

20 grs. 2 2 g 

phite .. 
Potassium 

3I oz 195 

302 70 ,, 

173 M 

r 02. 55 „ 

02. 70 ,, 

1 02. 55 ,, 

700 „ 80 „ 

bromide 

Potassium 

22 grs 2 5 .» 


1 .. 

5 grs. *6 „ , 

lo grs. 12., 

lo grs 12,, 

1 

7 M -8 „ 

carbonate 

600 „ 70 ,, 

550 „ 

„ 

ij 02 82 5 ,, 

— — 


— — 

Hydroquinone 
Sodium car- 

— — 



Oo grs. 7 

38 grs. 4 4 g 

25 grs. 3 g. 

50 grs. 6 g. 

bonate . . 

Sodium 

— — 

— 

— 

— — 

— — 

I oz 55 ,, 

700 ,, 80 „ 

hydrate 

— — 

— 

— 

— — 

150 grs 17 g 

— — 

— — 

Water 

2002 l,OOOCCb 

20 02. I, 

,000 CCS 

20 02 1.000 CCS. 

20 02 1,000 CCS 

20 02 X.OOO CCS 

20 02 . 1,000 CCS. 

For use , ... 

Mix 1 part with 

Mix 1 part 

with I 

Ready for use 

Ready for use 

Ready for use : 
may be diluted 

Ready for use , 


^ parts of water 

1 to 3 parts of water, j 

for negatives 


do not dilute. 


On account of the rapid appearance of the 
image there is a risk of taking the negative 
from the developer too soon. In accordance 
with the factorial system of development a 
negative developed with metol must be allowed 
to remain m the developer about thirty times 
as long as the image takes to appear, and density 
will then be assured. The table given above 
includes formulae for one-solution developers, 
and the formulae here given are for two-solution 
developers : — 

Two- solution Developers 
{Andresen) 

A. Metol . . .180 grs. 20 g. 

Sodium sulphite . oz. 195 „ 

Water . . . 20 ,, 1,000 ccs. 

B. Sodium carbonate 5O0 grs. 64 g. 

Water . . .20 oz. 1,000 ccs. 

For use, take i part of A and 3 parts of B. 

{Hauff) 

A. Metol . . 130 grs. 15 g. 

Sodium sulphite 3 oz. 70 grs. 173 „ 

Water . . .20 oz. i,ocx> ccs. 

B. Sodium carbonate 3 oz. 70 grs. 173 g. 

Potassium bromide 14 grs. i*6 „ 

Water . . .20 oz. 1,000 ccs. 

With regard to Haufl’s two-solution de- 
veloper above, for nonnal exposures and quick 
and vigorous development, take equal parts of 
A and B ; but for slow development take 
equal parts of A, B, and water, and add to 
each 3i oz. of mixed developer, 5 to 10 drops 
of either a 10 per cent, solution of potassium 
bromide, or of a 10 per cent, solution of sodium 
hyposulphite. When using this modified 
developer density and detail (surface and 
depth) develop approximately simultaneously. 
The addition of a few drops of citric acid (which 
is a more powerful restiainer than potassium 


mixtures Will be found under the heading 
“Developers, Mixed,*' as well as, m the case 
of metol-hydroqumone, m the table which is 
given above. 

Metol has an irritating effect upon some 
skins, and it is, therefore, wise not to wet the 
fingers with the developer more than is necessary. 
The irritation is sometimes felt when metol is 
used for the first time, but generally it is not 
experienced until metol has been used frequently 
over a long period. It is wise to discard metol 
immediately the trouble occurs, as the pain 
and inconvenience are likely to increase every 
time the metol is used. The hands should 
always be washed with warm water and soap, 
preferably carbolic, after using metol, and 
wiped with a dry, soft towel. Many remedies 
for the disease have been recommended, such as 
rubbing the fingers with lemon juice, vaseline, 
cold cream, etc., when the itching is first felt. 
An ointment (to be made up by a chemist) 
specially recommended is : — 


Mercuric nitrate 
Carbolic aad . 
Zinc oxide 
Banoline 


. 60 grs. 60 g. 

. 10 nuns. 10 CCS. 

. 30 grs. 30 g. 

. 1 oz. 480 „ 


The fingers should be smeared with the above 
at night, and an old pair of kid gloves worn. 
Coal-tar ointment is also recommended. 


METOL - HYDROQUINONE (METOL- 
QUINOL) 

A mixture of metol and hydroquinone is a 
popular developer, being clean in working and 
sm table for most kinds of plates and bromide 
and gaslight papers. It is sometimes known 
as metol-quinol, quinol being another name 
for hydroquinone. Scores of one, two, and even 
three solution formulse have been ^ven, but 
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there is very little difFerence between them. 
Taking a dozen of the best known formulse, the 
average one-solution developer is as No. 3 in 
the table given in the preceding article, this 
developer being ready for use and of the correct 
strength for negatives, lantern plates and 
gaslight papers, but when used for bromide 
papers an ec^ued amount of water is required. 
The hydroqumone and metol are not in equal 
proportions, but many prefer to have the hydro- 
quinone in excess, the metol being the more 
expensive of the two. The proportions may be 
altered to suit the temperature, it bemg advisable 
to have more metol Uian hydroejuinone in cold 
weather, because hydroquinone is apt to work 
very slowly in winter, especially when sodium 
carbonate is used, and, moreover, is apt to 
crystallise from its solution. Formula for tw<x> 
and three-solution developers are given below : — 


Two- solution 


A. Metol . 

40 grs. 

4*6 g. 

Sodium sulphite 

120 „ 

14 „ 

Potassium bromide. 

10 „ 

1*2 „ 

Hydroquinone 

50 „ 

6 „ 

Water . 

20 oz. 

1,000 CCS. 

B. Potassium hydrate 

40 grs. 

4*6 g. 

Water . 

20 oz. 

1,000 CCS. 

For use, take equal parts of each. 


Three-solution 


A. Metol . 

100 grs. 

11*5 g- 

Sodium sulphite 

300 „ 

34*5 „ 

Water . 

20 oz 

I, 00 (^ CCS. 

B. Hydroquinone 

100 grs. 

11*5 g- 

Citric acid 

25 

3 »» 

Water . 

20 oz. 

1,000 CCS. 

C. Potass, carbonate . 

I oz. 

55 g- 

Water . 

20 „ 

1,000 CCS. 


Normally, use i part each of A and B and 
2 parts of C ; in cases of over-exposure, add 
potassium bromide, mid for under-exposure 
increase the proportion of C. 

When making up solutions of metol, sodium 
sulphite, and hydroquinone, always dissolve 
the chemicals in the order given. 


METOL-SILVER INTENSIFIER 

An intensifier specially suitable for wet or 
dry collodion negatives, either before or after 
fixing. Dr. EdePs formula is : — 


A. Metol . 

Citric acid 
Water (distilled) 

B. Silver nitrate 
Water (distilled) 


72 grs. 16 5 g. 
48 „ II „ 

10 OZ. 1,000 CCS. 

48 grs. II g. 

I OZ. 100 CCS. 


METOQUINONE 

Under this name Messrs. Lumi^e introduced 
into England, in 1903, a metol-hydroquinone 
developer, but in the same year the name was 
altered to “ Quinomet {which see). In other 
countnes, metoquinone stiU refers to the Uumidre 
preparation. 

METOTYPE (Fr., MStotype ; Ger., Metotype) 

A paper or card coated with gold, silver, 
copper or bronze powder, beneath the sensitive 
emulsion, so that fimshed prints appear as if 
on a metalhc surface. A similar result is obtamed 
by coating ordinary stout gold or silver paper 
with celluloid varnish to isolate the metal, and 
allowing to dry thoroughly. Any P.O.P. emul- 
sion may then be applied. 

METRE 

A metric measure of length equal to 39’370ii3 
in. (about 39 j in.). 

METRIC SYSTEM {S^e “ Weights and 
Measures.") 

METZOGRAPH SCREEN 

A screen placed in front of the sensitive plate 
for breaking up the image into a gram m order 
to reproduce the image on a printing block, 
both screen and process bemg the invention of 
J ames Wheeler. In making the screen the 
surface of a sheet of plate glass is covered with 
a fine reticulated resinous gram as a result of 
burning pyrobetulin and holding the glass over 
the vapour. This gram forms a resist to hydro- 
fluoric acid, so that the plate can be etched, 
after which the resinous gram is cleaned off 
and the granulations on the glass stand up in 
relief. Each grain point then acts as a tiny 
prism or lens deflecting the light and causing 
a grain effect to be imparted to the plate. 

MEZZOCHROME 

A process of intaglio printing in colours 
worked on the basis of the Rembrandt photo- 
gravure process. 

MEZZO-RELIEVO 

A term used principally in photo-sculpture. 
When the figures project in relief more than 
half their true proportions, the effect is termed 
alto-relievo ; when exactly one-half the term 
used is mezzo-relievo ; and if less than half, 
basso-relievo (Enghsh, bas-relief). 

MEZZOTINT© 

A process of colouring engravings, etc., and the 
prototype of the crystoleum process {which see). 


The well-washed negative is dipped in A and 
then covered with a mixture of 10 parts of A 
and I part of B. Density increases rapidly. 
The opaque portions of the negative will appear 
blue by transmitted light when wet, and brown 
after drying, 

METOL.SULPHITE 

A commercial form of the metol developer 
to which alkali does not need to be added. For 
use, it is mixed with water, i oz. dissolved in 
40 oz. of water makes a good stand developer. 


MEZZOTINTOGRAVURE 

A name given by Bruckmann, of Munich, 
to his process of rotary intaglio photogravure 
printing, which is supposed to be done after 
the style of the Rembrandt process. 

MICA (Fr., Mica ; Ger., Glimmer) 

Various double silicates of alumina and 
alkalis, occurring naturally in blocks which 
split up mto transparent sheets, each composed 
of laminae. Mica has been used as a support 
for gelatine emulsions, etc. 
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MICROMETRY 

The measurement of minute divisions of space. 
The best known device for obtaining micro- 
metrical measurements in microscopy and 
photonucrography is the stage micrometer 
ruled into hues to or tIVit 

mm. A fairly accurate estimation of the 
size of an object can be made by focusing 
the ruled lines of this micrometer on the stage 
and carefully noting the space in the field taken 
up by a certain number of lines. The object 
to be measured is then substituted for the 
micrometer shp and focused with, of course, 
the same objective, eyepiece, and length of 
draw-tube. The approximate size of the object 
can then be gauged by comparmg the diameter 
of the specimen with the space previously taken 
by the ruled hues. For accurate work a micro- 
meter eyepiece is necessary to measure off the 
rulings of the stage micrometer. In the micro- 
meter eyepiece a small plate of equidistant 
ruled lines is fixed in the focus of the eye lens 
of the eyepiece, the hnes being then visible 
when the microscope is in use. The stage 
micrometer is focused in the usual way, and the 
number of its lines which take up the same space 
as a certain number of the eyepiece divisions 
is noted. The stage micrometer is then replaced 
by the specimen, and the diameter of the latter 
is compared with the previously noted eyepiece 
divisions. It is not necessary to have fixed 
numbers of hues per inch m the eyepiece 
ruhngs ; in fact, two points in the focus of the 
eye lens are all that is required. Two small 
ink marks on a cover slip will answer the purpose. 
The cover shp is dropped on to the stop of the 
eyepiece and the number of rulings of the stage 
micrometer which fill the space between the 
ink spots noted ; the size of the object can ther 
be calculated. 

For extreme accuracy the mechanical - screw 
eyepiece micrometer is necessary. In this 
eyepiece are two wires, one of which is fixed 
while the other, worked by a travelling screw 
turned by a milled head, traverses the field. 
Across the field is fixed a plate provided with 
minute teeth, and each revolution of the milled 
head moves the wire from one tooth to the next. 
By this means the stage ruhngs can be compared 
with the distance between the two wires with 
extreme accuracy. 

In photoimcrography the magnification of an 
object is easily found without the aid of a ruled 
eyepiece. The object is first focused on the 
groimd glass of the camera, and its diameter 
marked by ink spots. The stage micrometer 
then replaces the object and, after focusing, the 
number of lines between the ink spots is read off. 
This gives the size of the object, and the magni- 
fication is then easily calculated by measunng 
the distance between the two mk marks. 

MICROPHOTOGRAPHY 

The production of photographs of micro- 
scopic size by means of the microscope. Micro- 
photographs were at one time produced in large 
numbers for inserting into penholders, etc., 
but since the introduction of dry plates micro- 
photography has become practically obsolete. 

The wet collodion process is essential for this 
work owing to the structureless nature of the 


collodion film, and the extremely fine grain of 
the silver deposit. An objective of i in. or 
1 4 in. focal length is the most suitable lens. A 
camera is not requirtpd, as the prepared plate can 
be fixed to the microscope stage and exposed in 
that position. The operation must, of course, 
be carried on at night time, or m the dark-room. 
A clean, bright negative of the object is first 
made on an ordinary dry plate. The micro- 
scope, with the eyepiece removed and the 
objective in place, is put into a horizontal 
position, and the negative is placed at a distance 
of about 2 ft. from the lens. The open end of the 
microscope tube faces the negative. The most 
convement arrangement for stagmg and illumi- 
nating the negative is a large box with one 
hole, slightly smaller than the negative, cut in 
the side, and another in the top, to serve as a 
chimney. The negative is secured in front of 
the hole by drawing-pins with a piece of ground 
glass or tissue paper behind it to diffuse the 
light. A larup is placed behind the diffuser 
to illuminate the negative. The image of the 
negative given by the objective is now roughly 
focused on a piece of white card placed on the 
stage of the microscope, which is moved to 
and fro imtil the image is of the required size. 
The centre of a glass .slip is coated With collodion 
and sensitised and transferred to the microscope 
stage. A sheet of cardboard is placed over the 
negative while the sensitised slip is being placed 
m position. The card is removed, and the 
image carefully refocused on the sensitised 
collodion, which makes an excellent focusing 
screen. As a small portion of the film will be 
fogged during focusing, before the exposure is 
made the card is replaced, and the slide moved 
slightly to replace the fogged part of the film 
by a frCvSh piece. Several trial exposures of 
varying length are made on different portions 
of the film, and the slide is then developed and 
fixed. Pyro and acetic acid should be used 
for development, as the deposit given by this 
reducer is of finer gram than that produced by 
an iron developer. The microphotograph, of 
course, requires the microscope or magnifying 
lens to rcwsolve its details. The amount of 
reduction which the process will allow is limited 
by the size of the granules of the silver deposit, 
but the details of a half-plate negative are easily 
visible in a micro-photograph having as small 
a diameter as m. 

MICROSCOPE (Fr , Microscope ; Ger., Mi- 
hfoskop) 

The simple microscope, which was the earliest 
type of instrument, consists of a stand provided 
with a single lens or combination of lenses 
known as the objective, which is focused by 
mechanical means. This type of microscope is 
still used in laboratories for dissecting work. 
The compound microscope is fitted with an 
arrangement by which the image given by the 
objective is still further magmfied by another 
lens or combination of lenses known as the 
eyepiece or ocular. A compound microscope is 
usually provided with a coarse and fine adjust- 
ment for focusing, the former being used for 
low magnifications and the latter for high 
magnifications. The illustration shows a t^ical 
instrument. The foot or base is usually of 
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either horseshoe or tripod form. The “ limb ** 
carries the focusing apparatus and the body- 
tube with objectives and eyepiece. The draw- 
tube, a smaller tube, sliding or moving by rack 
and pinion, inside the body-tube, receives the 
eyepiece or ocular, and enables the separation 
oi objective and eyepiece to be varied at will. 
The i:aw-tube is also useful for objectives of 
very low power which require a longer working 
distance than the coarse adjustment will allow, 
the lower end of the tube being provided with 
a thread to receive the objective. The stage, 
which supports the object, is provided with 
clips to secure the glass slides, and is sometimes 
fitted with mechanical movements to enable the 
object under the lens to be accurately adjusted 
The sub-stage condenser, for use with high 
powers, is fixed beneath the stage and focuses 
the li^t upon the object which is being 
examined. In the stage is an aperture in order 
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that transparent specimens may be illuminated 
by light reflected from the mirror beneath the 
stage. To facilitate the operation of changing 
the objective for one of another power, a swivel 
lens holder, known as a nosepiece, and allowing 
of the use of several objectives of various powers, 
can be screwed into the lower end of the micro- 
scope tube, and high or low power objectives 
can be brought into use by merely turning the 
nosepiece on the pivot. Most microscopes are 
inclinable ; that is, the instrument can be 
brought over to a horizontal position for photo- 
micrography. 

MICROSCOPE, PHOTOGRAHY WITH 

(See “ Photomicrography.”) 

MICROSCOPE SLIDES FOR SPECIMENS 

Glass slips measuring 3 in. by i in., on which 
sections intended for microscopic examination 
are mounted. Such objects and transparent 
sections are mounted in Canada balsam or 
glycerine. Opaque substances are mounted in 
c^s. (See “ Cells for Microscopical Specimens.”) 


MICROTOME 

An instrument designed for catting extremely 
thin sections of any tissue which is to be 
examined or photographed through the micro- 
scope. Two types of microtomes are used. 
One form merely holds, and pays out, the 
preparation, the actual cutting being done by 
hand. The other includes a razor which auto- 
matically cuts sections to the required thickness. 
Some kmd of support is necessary to hold the 
material in the microtome. The method 
generally adopted is known as “ imbedding ” ; 
the specimen is placed in melted parafl&n wax 
till the tissues are permeated. The wax is 
^owed to set and, with the contained specimen, 
is then transferred to the microtome for cutting. 
The wax is subsequently dissolved from the 
tissues with turpentine. Another method of 
supporting the tissue is by placing the material 
to be cut ill gum water on the stage of a micro- 
tome and freezmg the mucilage by means of 
ether vapours. 

MID.ANGLE LENS 

A lens having a field of view of about 50°, or 
having a focal length equal to the longest side 
of the plate. The tenn is, however, very clastic. 

MIDDLE ANGLE LENS (See “Mid-angle 
Lens.”) 

MIDDLE DISTANCE 

That part of a picture intermediate between 
the foreground ana the distance. 

MILK PROCESS 

Milk was one of the many substances used 
for preserving collodion plates. Twenty grains 
of condensed milk were mixed with each ounce 
of water, filtered, and flowed over the collo- 
dionised plate. 

MILLIMETRE, MILLIGRAMME, MILLI- 
LITRE, ETC. (Sec “ Weights and Mea- 
sures.”) 

MINERAL PAPER 

Synonym, papier mineral. A translucent 
paper which is pasted upon the glass side of 
negatives for the purpose of worlang upon in 
pencil or crayon. 

MINES, PHOTOGRAPHY IN 

With the advent of the dry plate, the modem 
lens and the actinic flash powders, photography 
in mines has become much more easy. The 
bunch of magnesium ribbon, lime-light apparatus 
and portable lamps have all been superseded. 
In gassy mines, the use of flashlight mixtures 
is inadmissible, but it answers well, for example, 
in the tin mines of Cornwall, winch are deep, 
hot, smoky, wet and dirty, with grease, mud, 
and slime in abundance, in some places stagnant 
air in which the tallow candles will not bum, 
in others a draught so strong that naked candles 
cannot be kept alight. The hanging walls 
from which water dnps from every jagged point 
of rock, the slippery footwalls, open stopes, 
deep gunnies, perpendicular ladders with iron 
stavee, the low, narrow levels, etc., etc., present 
the most unpromising conditions for successful 
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photography. The miners work by the light of 
tallow candles stuck in a lump of clay which 
adheres to the hard hat they wear, or against 
the rock on arriving at the scene of their 
operations. These candles give out little 
illumination, but plenty of smoke. The angular 
rocks of a dull brown, non-actinic colour require 
powerful illuminants to bring out their structure. 
The mine photographer should be somethmg of 
a mining engineer so as to grasp intelligently 
the idea which the photograph is intended to 
illustrate. In Cornwall he becomes familiar 
with mineral lodes and cross- courses, shafts, 
levels and winzes, air currents and ventilation. 
The principal features of mining, or the natural 
position of the miner at his work, must not be 
sacjificed in order to compovse an artistic or 
sensational picture. Neither must he be 
fastichous about his dress, hands or apparatus, 
nor object to crawl on his hands and knees over 
the rough rocks, through narrow openings, and 
oftentimes dangerous places. The camera must 
be strong and well made, capable of enduring 
without serious damage the inevitable contact 
with points of rock. Double dark-shdes filled 
with plates sufficient for the day’s use should 
be taken. Plates could be changed underground 
as absolute darkness exists when the candles 
are extinguished, and it is quite easy to feel to 
do this work, but other conditions are not 
favourable to this course. It rarely happens 
that more than six plates can be exposed in 
one “ shift,” and as a rule only one expOvSure 
can be made m one place by reavSon of the 
smoke caused by the combustion of magnesium. 
At least three lenses are necessary, respectively 
of lo in., 7 in , and 5 in. focal lengths. The 
greatest trouble with lenses is caused by moisture 
condensing on their cold surfaces, and in order 
to avoid this as much as possible they should 
be carried m the inner pocket of the flannel 
shirt next the skin. As soon as the cap is put 
on after focusing, condensation immechatcly 
covers the front of the lens, and this can scarcely 
be wondered at in a temperature exceeding 
100® F. (about 38° C.), with steam rising 
from the water which runs at one’s feet, or 
dropping from the jagged points of rock above 
the camera. A piece of soft silk kept in the 
trousers pocket should be used to wipe the 
lenses. In some places, where the heat is almost 
unbearable, drawers are the only garments 
worn by the miners at work. 

In the past magnesium ribbon and the oxy- 
hydrogen light were used ; now, after repeated 
experiments, trmle flash lamps of great power 
have been found to give the best results. Prom 
two to four of these lamps are generally sufficient, 
with an exposure of about three or four seconds. 
By a judicious use of lamps some unique lighting 
effects can be obtained, but special attention 
must be given to air currents, which, if possible, 
should be upward, or else towards the camera. 
When it is not possible to photograph a gunnies 
(a large chamber) from one standpoint, it often 
answers to move the camera to the other end ; 
this IS probably due to the admission of good 
air at one end driving the foul air to the other, 
which, although not perceptible to the eye, is 
revealed by the lens and produces a foggy 
effect. Flash candles are useful when placed 


behind a rock so as not to produce a glare in 
the lens. 

The most sensitive plates are not the best for 
the purpose, because of their tendency to fog 
in forced development ; there is usually more 
than enough of fog surrounding the object itself. 
A plate of medium speed, say 100 H. and D., 
backed, has been found to possess all the qualities 
necessary. 

For photographing coal mines, the general 
arrangements are the same as in tin nnning, 
but naked lights can only be used in those few 
collieries that are free from gas ; otherwise, 
the difficulties are not so great, the mines are 
drier, the coal surfaces reflect the light, and 
very little trouble is experienced with coal dust. 

In the slate mines of North Wales and other 
places, where there are vast excavated chambers 
a hundred fathoms from the surface, the con- 
ditions are easier still, the air is good, and it is a 
iiestion only of suffiaent lamps to light up the 
ark caverns. 

The subsequent pnnting from the negative 
is a matter ot ordinary practice, but the pic ture 
should represent as clearly as possible the colour 
of the rock or material photographed. By the 
carbon proce.ss, for instance, bluish tones 
representing slate can easily be obtained, or 
brown tints will depict the darker rocks in 
Cornish mines, and blue-black the coal deposits. 

J. C. B. 

MINIATURE (Fr., Miniature ; Gcr., Mimatur) 

A term loosely applied to any small portrait. 
The best photographic miniatures are usually 
carbon prints of a suitable depth traiKsferred 
to ivory and then coloured. The commoner 
forms of miniatures are prints upon ordinary 
P.O.P., coloured by means of aniline dyes. 

MINIM 

The one-sixtieth part of a dram, and the 
one-four hundred and eightieth part oi an ounce. 
The idea that drops and minims are the same is 
erroneous, although when drops are mentioned 
minims are olten meant. {See “ Drops,”) 

MIRROR. BLACK {See “Black Mirror” 

and “ Gaude Lorraine Glass ”) 

MIRROR BOX “Mirror, Reversing.”) 

MIRROR CAMERA (Fr., Chambre vuiuir : 
Gcr., Spiegelkamera) 

A camera devised by J. W. Draper in the early 
daguerreotype days, in which a large concave 
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mirror was used instead of a lens, the plate a 
{see illustration) being placed in a small box 
facing the mirror, and receiving an image by 
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reflection. The advantage gained was the possi- 
bility of shorter exposures than were feasible 
with small aperture lenses, and the absence of 
chromatic aberration ; but it is difficult to avoid 
a certain amount of stray light, and the mirror 
has to be large to compensate for the obstruc- 
tion of illumination caused by the plate utd its 
support. 

Concave mirrors are of value in stellar photo- 
gt^hy, where any stray light met with is but 
feeble. 

MIRROR PHOTOGRAPHY 

The art of photographing objects reflected 
in a mirror, enabling one at times to obtain 
photographs which would otherwise be impossible 
owing to confined space or the use of a long 
focus lens. For example, and as shown at A, 
in a .small room and using a long focus lens, 
the only way of photographing a sitter would 
be to place a mirror at a suitable angle opposite 
the sitter, and to arrange the camera so as to 
photograph the reflection. In convemence, the 
distance of camera from sitter is doubled, 
whereas in fact the camera is nearer the model 
but pointing in another direction, namely, that 
of the mirror. The law of regular reflection is 
that the angle of reflection is equal to the angle 
of incidence, as can be proved by a minute's 
experimenting. A mirror placed as shown at 
B would reflect u at i?, c at Cy b at and so on. 
i> IS at the same angle with e E as is d, and the 



A. Arrangement for B. Diagram showing Prin- 
JMLirror Photography ciple of I'luror Photo- 
graphy 


same holds good with regard to c and c and 
B and b. Therefore, to photograph an object at, 
say, c, the camera should be placed on the hue 
c, but not necessarily at the same distance from 
the mirror as the object photographed. Mu'fli 
depends upon the size of the mirror. As is 
well known, a mirror reverses the objects as 
regards left and right, and therefore to secure 
a correct image m the print the negative must 
be reversed, either by stripping the film or by 
inserting the plate into the dark -slide glass 
surface outwards, care being taken that the 
glass is perfectly clean. 

MIRROR, REVERSING (Fr , Mirotr de r^n- 
versement ; Gcr , UmhehrspiegH) 

A surface-silvered plane mirror is frequently 
used, at an angle of 45®, m front of or behind 
the lens when reversed negatives are required. 
Behind the lens is the best position, as the 
mirror is then better protected from air and 
dust, and one lens can be changed for another 
without disturbing the mirror. The mirror is 
usually enclosed in a box, as illustrated, the open 
side fitting on the camera front and the lens 


being placsed at the side of the box, at a right- 
angle with the focusing screen or plate. The 
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copy or object is arranged sideways to the 
camera. (.S>^ aUo “ Prism, Reversing.") 

MIRRORS, DISTORTING 

The use of distorting mirrors is described 
under the headings “ Anatuorpho scope " and 
“ Caricature." 

MISCHEWSKPS REDUCER 

A cerium reducer introduced in ipoo, and con- 
sisting of a solution of i oz of cerimn sulphite 
and 3 drms. of sulphuric acid in jo oz of water ; 
to be kept in the dark. One part of this stock 
solution IS diluted with 3 parts of water fox use. 
It works rapidly, and does not alter the colour 
of the negative. 

MIXTOL 

A “ mixed " developer of Continental origin 
(1H92), and containing hydroqunione and 
eikonogen as the developing agents proper. 
(For formula, sec "Developers, Mixed") 

MODELLING 

A term used to indicate that the play of 
light and shade has been so rendered as to 
suggest accurately the contours and surfaces 
of the subject. 

MODELS (Fr., Modifies; Ger., Modclh) 

The professional artist’s model frequently has 
objections to posing for the photographer, 
especially if the photographs are intended to 
be reproduced commercially in large numbers, 
for winch purpose the niodel’s permission in 
writing .should alway.s be secured, even when 
the pbolograj>her undoubtedly owns the copy- 
right of the pictures m which the model is 
shown. A professional model, whose especial 
business is to pose, will thoroughly enter into the 
spirit of the business and muU frequently, as the 
result of experience, be able to ofier valuable 
suggestions. The amateur model is often 
somewhat prone to look camera-conscious. 
There has been a general feeling that actors 
make but poor models, but the development of 
the art of kiuematography has brought mto be- 
ing a special class of motion picture actors who, 
generally speaking, are excellent in every way, 

MOGUL VARNISH 

A watwpToof and acid-resisting varmsh of 
American origin, used by process workers. It 
is believed to be a bituminous by-product from 
petroleum wells, and is dissolved or thinned 
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with coal-tar naphtha. Spread on glass and 
etched through with a needle-point, it is the 
means of making excellent lantern slides of 
diagrams, etc. It may be used for coating 
trays of wood, metal, or cardboard for develop- 
ing and other purposes. 

MOISTURE {See “ Damp, Precautions against.’^) 

MOLECULAR DISTURBANCE AND 
STRAIN THEORY {See “ Latent 
Image.") 

MOLYBDENUM PRINTING 

Several of the molybdenum salts, such as the 
chloride and ammonium molybdate, are sensitive 
to hght, and give faint images, usually of a 
bluish tinge, which can be developed or toned 
to vanous colours with ferricyanide, chloride 
of gold, etc. The processes are, however, of 
purely theoretical interest. 

MONCKHOVEN'S INTENSIFIER 

An mtensifier by means of which the image is 
bleached with mercury and blackened with a 
solution of silver nitrate and potassium cyanide. 
It intensifies the lights to a greater extent than 
the shadows, and is best suited to an over- 
exposed and under-developed negative. The 


formula is : — 

A. ]\Iorcuric chloride lo grs. 2 g. 

Potass bromide , 10 ,, 2 ,, 

Water . . i oz. 100 ccs. 

B Silver nitrate . 10 grs. 2 g. 

Potass, cyanide 

(about) . . 10 ,, 2 ,, 

Water (distilled) . i oz 100 ccs. 


In making up B the water should be halved 
and the cyanide dussolved in one half and the 
silver m the other. The cyanide is then poured 
into the silver solution and the mixture shaken. 
A white precipitate will be formed, and will 
gradually become almost but not wholly dis- 
solved. If It should be quite dissolved, add a 
drop or so of silver nitrate solution until a 
slight precipitate remains. The mixture is next 
filtered, or the clear portion (actually somewhat 
discoloured) poured off for use. The negative 
is immersed in A until bleached, washed for 
about fifteen minutes, blackened in B, and 
finally washed. The process may be repeated 
if necessary, but the negative must not be left 
in the cyanide-silver mixture too long, or a 
gradual reduction will take place. The colour 
of the intensified image is a good black or brown 
black, no matter what the original colour may 
have been. 

MONO-CARBOXYLIC ACIDS {See “ Carb 

oxylic Acids.") 

MONOCHROMATIC LIGHT 

Literally, this means a hght of the colour of 
one ray of the spectrum, but m the general 
sense it is applied to light of one colour, though 
this may comprise a fairly wide band in the 
spectrum. It has been very usual to speak of 
the monochromatic sodium light, though this 
actually compruses several blue and violet rays 
as well as the two famihar d hnes in the orange 


yellow. It is possible to obtain pure mono- 
chromatic light by isolating one individual 
Fraunhofer line in the spectrum of a metal 
or gas, such as thallium, which gives a single 
isolated line at a 5348, or the hydrogen F line 
A 4861. These lines may be isolated either 
by means of a prismatic spectrum and metal 
screens so pierced as to allow only the one ray 
to pass, or by colour filters which absorb all but 
a narrow band in the spectrum coincident with 
the line in question. 

MONOCHROMATIC SCREEN 

A term applied to colour filters usually 
prepared with aniline dyes so that they pass 
hght of one colour, but not strictly mono- 
chromatic if reference is made to the spectrum. 
As a rule, such screens pass a band comprising 
about ten wave-lengths, but the eye is not an'fii- 
ciently sensitive to distinguish them, and they, 
therefore, appear monochromatic, or of one 
colour. They are used in photomicrography, 
and for special spectroscopic and astronomical 
work. 

MONOCHROME (Fr , Monochrome ; Ger., 
Etnfarlnge Gemalde) 

Iviterally, one tint or colour. Practically all 
photographs are in monochrome ; that is to 
say, the image is black, brown, red, green, etc., 
according to the process employed. The excep- 
tions are prints made by the three-colour 
processes, by multiple gum printing, or by 
the oil-pigment process. Photographs m colour 
on glass plates are, of course, in a different 
category. 

MONOCHROME, RENDERING COLOURS 
IN 

The ordinary photograph is limited in the 
sense that the various colours of the original 
are all recorded by different shades of grey or 
monochrome. Should a yellow daffodil be 
placed 111 front of a violet screen, the yellow of 
the flower and the violet of the screen both being 
equally bright, the eye would at once differentiate 
them owing to the colour contrast A fully 
iso- or ortho-chromatic plate would record 
them m the negative as of exactly equal tone. 
An ordinary plate would render the violet screen 
almost white, the yellow daffodil almost black. 
Both results would be w^rong. 

The ordinary photograph is all of one colour, 
hence the rendering is in monochrome, and we are 
dependent on monochrome contrasts to repre- 
sent both light and shade, and colour contrasts. 
How a correct rendering in monochrome of a 
coloured subject can be effected will be seen 
by a reference to a plate accompanying tins 
work : “ Various Renderings of Daffodils in a 
Blue Vase." The left-hand top picture shows 
an absolutely incorrect rendering, as is inevitable 
when using an ordinary plate which is practically 
insensitive to yellow, hence the flowers appear 
nearly black. The blue of the vase is intensely 
actimc, and in consequence appears white. In 
the top nght-hand picture is shown the same 
subject recorded orthochromatically, the vase 
appearing dark and the flowers light grey. By 
slightly overdoing the colour correction a 
picture is obtained (bottom right-hand figure) 



Monocle 


363 


Moonlight Effects 


which gives an excellent contrast between 
flowers and vase. It will thus be seen that by 
intentional wrong rendering in monochrome it 
is possible to suggest to the eye the colour 
contrasts that it would see in the original 
subject. 

In the spectrum, the brightest colour, to the 
eye, is the greenish-yellow ; apple green and 
orange are the next brightest ; blue-green and 
orange-red less bright ; and violet and ruby 
least bright. When a perfectly correct colour 
rendering is required, the plate and the screen 
must be so combined that on photographing 
the spectrum the various pure colours would be 
recorded in monochrome m the order given, 
greenivSh-yellow (hghtest), green and orange, 
blue and red, violet and ruby. 

The monochrome gradation is again altered 
according to the colour of the print. An 
ordinary subject, such as a cottage or house, 
appears very “ flat ” in a yellow carbon print, 
and much brighter or more contrasty if prmted 
in pink, green or blue. The tone values in 
each print, relatively to each other, would be 
the same, but the apparent contrasts to the 
eye would vary greatly. Where subtle contrasts 
require emphasis, a warm colour such as sepia 
should not be employed for the print, but 
either a bright grey, such as would be given 
by a gaslight print, or a blue tone. 

MONOCLE (Fr., Monocle: Ger., Monokel) 

A single or “ spectacle ” lens used as an 
adjunct to an ordinary lens, either to lengthen 
or shorten its focal length, or to serve as a 
telephoto attachment. 

Also a graphoscope for viewing pictures, the 
lens being too small to allow both eyes to be 
used. 

MONOCULAR (Pr., Monoculaire : Ger., Ein~ 
dugtg) 

Literally, one-eyed. Monocular vision is vision 
with one eye, as distinct from binocular vision, 
which is vision with two eyes. {See also “ Stereo- 
scope.") 

MONOL 

A trade developer containing a dark red 
aniline or other colouring matter allowing of 
plates being developed therein m daylight. 

MONOMETHYLPARAMIDOPHENOL 

The original name for what is now known as 
metol {which see). 

MONUMENTAL WORK, PHOTOGRAPH- 
ING 

The difficulty in this branch of photography 
is common to all subjects that are either 
uniformly light or uniformly dark in colour. 
Sunshine is not desirable ; it is rarely successful 
in small subjects photographed from a near 
point of view ; and there is a risk of an entire 
absence of good light and shade if too uniform 
a lighting be adopted. The best results will be 
obtained by selecting a time of day when the 
principal side is in strong light, and then making 
the exposure while the sun is temporarily 
obscured by a light cloud. {See also “ Sculpture, 
Photographing." ) 


MOON, PHOTOGRAPHING THE (Fr. 

PhotogY aphis de la lune ; Ger., Mond- 

photographie) 

The photographer who wishes to apply his 
art to astronomical matters cannot do better 
than begin with the portrayal of the features 
of the moon, which, as is well known, is 
our nearest celestial neighbour. Creditable 
work may be done with the ordinary hand 
or stand camera, but it will be understood 
that with lenses of short focal length it is im- 
possible to obtain images of the exquisite detail 
which is known to be present on the moon’s 
surface. To obtain such images, a large equiva- 
lent focal length is indispensable, but it is im- 
material whether this is attained by a long-focus 
objective or by a telephoto combination. Excel- 
lent images showing all the main features of the 
craters, etc , may be taken wnth an equivalent 
focal length of about 10 ft , giving an image of 
the moon about 1 in. in diameter. Many of the 
standard photographs obtained for charting pur- 
poses, however, have been taken with equivalent 
focal lengths of as much as 300 ft. For minute 
study, enlargements can, of course, be employed, 
but they have the disadvantage of showing up 
the gram of the original negative, so that if a 
large scale picture is desired, it is best to use an 
amplifying lens in the camera. The first success- 
ful photographs of the moon were made by 
Rutherfurd. Later pictures have been produced 
by Common, Barnard at the Lick Observatory, 
Ritchey at the Yerkes Observatory, and Loewy 
and Puiseux at Pans 

Except when working with instruments of very 
large aperture, rapid plates should be employed, 
so that the minimum exposure may be given, 
thereby minimising the risk of failure on account 
of movement of the image Backed plates are 
e.ssential. The range of contrast between the 
bright limb and the craters near the moon’s 
terminator is considerable, and development 
should be so arranged that the gradation is kept 
without havuig to force out detail As the 
exposures will, in general, be of minimum dura- 
tion, a soft developer wall be most likely to give 
greatest satisfaction. 

Quite recently, a new field of research on the 
moon has been opened by the discovery by 
R. W. Wood that certain regions of the lunar 
surface exercise considerable selective absorp- 
tion. This IS especially noticeable when the 
photographs are taken through screens which 
only pass ultra-violet light. If a quartz lens is 
coated wnth a very thin film of pure silver, it will 
allow the ultra-violet components of hght to pass 
uninterrupted, but all the visible hght rays will 
be absorbed. Under such circumstances he has 
found that certain portions of the moon’s surface 
appear darker than when photographed in 
ordinary white light, and thus it may be inferred 
that such parts of the moon are composed of 
some substance which absorbs ultra-violet radia- 
tions. 

MOONLIGHT EFFECTS 

Real moonlight views are possible in very 
favourable circumstances, but most of the 
so-called moonlight photographs are taken in 
daylight, the usual method employed being to 
take the photograph with the sun facing the 
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lens, but not included in the view. A cloudy 
day should be chosen and the exposure made 
when the sun is just disappearing behind a 
cloud, or re-appearing therefrom. Should the 
sun be included it wall appear as a reversed 
(black) spot and the plate will probably be 
fogged. A very brief exposure should be 
given (the plate must, in fact, be under-exposed) 
and the developer should be restrained with 
potassium bromide in order to give great 
density to the bright edges of the clouds and 
other high lights, without permitting detail to 
be over-pronounced in the shadows. The 
object is to emphasise the high lights, more 
particularly those m the sky and at other 
reflecting points. 

The task of photographing a view illuminated 
by moonlight is not difficult if long enough 
exposure is given, but it is not easy to include 
the moon itself. The fastest of isochromatic 
plates, backed, should be iLScd. As a rule, 
the best time is one or two evenings before the 
moon is full, as it then rises early enough to 
allow of the photographer making use of the 
diffused light of the after-glow to shorten the 
exposure, and if the moon is to be included 
the slight flattening of the disc will be hardly 
noticeable. In marine work, in harbours, or 
tidal rivers, where vessels are shown at a wharf 
or the water-line along a flat shore is included 
(such subjects and winter scones make the best 
pictures), it is better, if possible, to make the 
exposure either at full or low tide, as then 
objects will not be blurred by a chauge of 
water level during exposure. An average 
subject, using //8 and a rapid isochromatic 
plate, will need from ten to thirty minutes' 
exposure on a clear night. Do not under- 
expose , rather give double or even treble the 
expo.siires named. 

W. S. Davis, of the United States, advocates 
two ways in which the moon may be included 
in the photograph without showing movement. 
One method is to wait until the moon is high 
enough to be out of the field of view included 
by the lens ; focus and expose for the fore- 
ground as usual, remove the plate, then tilt the 
camera and raise the front until the moon comes 
where it is wanted in the composition, replace 
the plate and give a short exposure for the 
moon itself — from ten to thirty seconds will be 
ample with the lens at full aperture. The moon 
and the foreground are thus obtained upon 
one plate. For early moonrise effects, W. S. 
Davis exposes a separate plate on the moon, 
and puts it at the back of the foreground when 
printing. The first-named method is to be 
preferred, but care must be taken to locate the 
moon exactly where it is wanted. To do this 
properly take some gummed black paper and, 
before moving the camera for the second part of 
the exposure, decide upon the spot on the 
focusing screen it is to occupy, and attach a 
piece of gummed paper, in which a small hole 
has been made, so that when arranging for the 
exposure for the moon, the latter can be seen 
through the opening. 

If wide-angle or medium- angle lenses are 
used, the image of the moon in the photograph 
will not appear so large, m proportion, as it 
docs to the eye, and for this reason it is often 


advisable to use a longer focus lens for the moon 
than for the rest of the view ; otherwise the 
moon may be made to appear larger by having 
it a little out of focus. 

Moonlight photographs are usually printed 
on sea-green or blue carbon, or bromide prints 
are made and then toned to those colours. 
Prints on P.O.P. may be stained by means of 
an aniline dye. 

MORENO’S DEVELOPER 

A pyro-soda developer which aroused con- 
siderable interest in 1894, when it was published 
in America Moreno advocated the use of 
saturated solutions, with Which he developed 
batch after batch of plates in the same 
bath ; on one occasion, it is said, he developed 
100 half-plates in 16 oz. of solution. Two 
pint bottles are filled respectively with saturated 
solutions of sodium carbonate and sodium 
sulphite ; in a third, say a 5 oz. bottle, is placed 
4 oz of the sulphite solution, and to this 
is added pyrogallic acid so long as it dissolves 
readily— m most cases i oz. will be the 
correct quantity. The three stock solutions 
may be thus represented in the orthodox way : — 

A. Sodium sulphite (saturated solution.) 

B. Sodium carbonate „ ,, 

C. Solution A . 4 oz. 100 ccs. 

Pyrogallic acid . i ,, 25 ,, 

To make up a developer ready for use, mix 
together i oz. of A, i oz. of B, and ^ oz. of C ; 
do not add water. 

MORPHIA PROCESS 

An old dry collodion process. The plate 
was sensitised with bromo-iodiscd collodion, 
washed and placed in acetate of morphia 
15 grs., water 17 oz. Having been dried, it 
was exposed twice as long as a wet plate, and 
developed with pyrogallic acid. 

MOSSTYPE (Fr., Mosstype ; Ger., Mossdruck) 
A method of making half-tone blocks invented 
by J . C. Moss, of New York. Plate glass was 
coated with bichromated gelatine, dried, exposed 
under a dense half-tone negative and soaked in 
water, which was absorbed only by the parts 
that had been protected from light, these 
swelling and forming a half-tone relief. From 
this was taken a plaster or wax cast, and from 
the cast a plaster mould, which was used to 
make a stereotype. 

MOTAY’S COLLOTYPE PROCESS {See 
“ Mar^chal's Collotype Proces.s.") 

MOTIF 

This French form of the word motive is 
generally used to denote the idea, phase, or 
particular presentment which the photographer 
mtended to convey by his picture. 

MOTION (See “Action.”) 

MOTION PICTURES {See “ Chrono-photo- 
graphy” and “ Kinematography.”) 

MOTIONAL PERSPECTIVE (See “Stereo- 
scopic Projection”) 
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MOTTLING 

A defect seen occasionally upon the dense 
ortions of a negative. Unless the developer is 
ept moving in a gentle wave backwards and 
forwards over the plate mottling is almost sure 
to occur. 

MOULDING (Fr., Moulure; Ger., Kehlung) 

This is the name given to lengths of wood 
used for making into frames. Such mouldings 
are generally sold with the wood in its natural 
state ; that is, neither s tamed nor polished. 
Some mouldings are faced with composition — 
a kind of hard plaster — and these, of course, 
are sold in their finished state ; there is some 
danger of this surface chipping. In selecting 
wood mouldings for photograph frames, it is 
generally wise to confine the choice to the 
simpler patterns, rather than those that are 
elaborate or ornate. The wood should be 
sound and well-seasoned, and the mouldings 
sharply cut, without roughness or irregularity. 
{See also “Frame" and “Framing.") 

MOUNT (Pr., Monture ; Ger,, Etnrahmungy 
Einfassung) 

Mounts may be broadly classified as paste- 
on or slip-in, and both kinds may be obtained 
commercially in large variety ; although some 
patterns are everything that a photographic 
mount should not be, there are many that are 
quite tasteful and suitable. The serious objec- 
tion to any ready-made mount is that it 
necessitates the dimensions of the print being 
kept to one of the standard sizes. As the great 
majority of properly trimmed prints vary more 
or less from any stock size, it is advisable to 
resort very frequently to a mount specially 
made. Fortunately, excellent papers and boards 
for this purpose are readily obtainable, and it 
is well to have these in reserve for use when 
the ready-made mount is not quite satisfactory. 
Both trade mounts and mounting papers should 
be of good quality, and specially prepared for 
photographic purposes, so that tliey may be 
free from anything deleterious to the print. 

Oxford line, plate-sunk, India-tint, arcular 
and oval mounts are all made in endless variety, 
as are also the usual stock mounts for carte- 
de-visite, cabinet, and other standard sizes 
for portrait work. There are also embossed 
and fancy mounts, with and without inscriptions. 
All of these have their uses ; but, as in the 
case of frames, it is necessary to bear m mind 
that the print itself is the thing, and that its 
surroundings should be such as to display it 
to the best advantage, and neither to minimise 
its effect nor distract attention from it. {See 
also “Multiple Mounting.") 

MOUNTANTS (Fr., Colles : Ger, Kleisters) 

The adhesive by means of w^hich a print is 
attached to its mount. Of the very many 
mountants available, starch is by far the most 
widely used, yet it keeps badly and is unsuitable 
for glazed prints. A glazed P.O.P. pnnt 
mounted with plain starch may lose its glaze 
and show markings, whereas if an alcoholic 
solution were used the print would be unaffected. 

Arrowroot. — This is an excellent mountant 
when a little gelatine is added : — 


Bermuda arrowroot 2 oz. 122 g. 
Gelatine . . 90 grs. 11*5 ,, 

Water . . 18 oz. 1,000 ccs. 

Soak the gelatine in some of the water for an 
hour or two, and melt by heat. Mix the arrow- 
root into a cream with a little water, and add 
to the gelatine, stirring all the time. Boil tha 
whole in an enamelled saucepan or in a water- 
bath till a clear jelly forms, and add slowly 2 oz. 
of methylated spirit and 6 drops of carbolu' acid. 
Allow to cool, and keep as airtight as possible. 

Dextrine. — This is a good mountant of a 
white, creamy character ; it keeps well. A 
formula is : — 


Best white dextrine 

25 07 

g 

Alum 

I n 

36 „ 

Sugar 

4 n 

144 ,, 

Water 

30 „ 

1,000 CCS. 

Carbolic acid (10 %) 


54 g 


Mix the dextrine with the water, boil for five 
minutes, add the sugar and the acid, and finally 
the alum dissolved in about 2 oz. of hot wmter. 
The alum may be leit out if desired, as it may 
injure some prints, particularly those on collodio- 
chloride paper. Inferior dextrine is likely tc 
remain sticky and not dry properly. 

Another and a more simple dextrine formula 
which will meet all requirements is to rub up 
I lb. of best white dextrine with enough 
cold water to make a stiff paste and add 10 oz. 
of water, and 60 drops of oil of wintcr-greon. 
Bring the whole to a boil, when it should be 
like clear gum. Pour into pots or jars, and m 
about twenty-four hours it should set in the 
form of a good w^hite creamy paste. Use cold 
Dextrine and Gum. — This has no advantages 
over dextrine alone The best formula is : — 

Gum arabic (best 

white) . . i OZ- 70 g. 

Dextnne . . 2I ,, 315 ,, 

Liquor ammoniae . 2 mins. *5 ccs. 

Carbolic acid . 60 ,, 15 ,, 

Water . . 8 oz. 1,000 ,, 

Powder the gum and mix thoroughly wuth the 
dry dextrine, and rub up with 2 oz. of the 

water to make a smooth paste. Add the re- 

maining 6 oz. of water and boil for ten minutes ; 
when cool, stir in the ammonia and carbohe 
aad. This will keep for months. 

Gelatine . — Most gelatine mountants have to be 
heated before use. A standard formula is : — 
Gelatine . . i oz. no g. 

Glycerine . . „ 50 ccs. 

Alcohol . . „ 150 ,, 

Carbohe add . 20 mms. 4 ,, 

Water (about) . i oz. 100 ,, 

Cover the gelatine with the cold water and 
allow to soak for twenty hours or more. Pour 
off any excess of water, place the gelatine in a 
jar stood in a saucepan, and heat till melted ; 
then add the glycerine, alcohol and add with 
constant stirring. If too stiff, add water. 

A hquid gelatine mountant, and one always 
ready for use, is made by soaking i oz. of gelatine 
in 3 oz. of water for twenty-four hours, melting 
by heat, and adding ^ oz. of chloral hydrate, 
afterwards heating for half an hour and adding 
sufficient washing soda to render the gelatine 
mixture neutral to litmus. 
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Gum. — Ordinary office and commercial 
mixtures of gum are likely to cause fading 
because of the chemicals used to preserve 
such mixtures. A suitable formula for a photo- 
graphic mountant is : — 

Best gum arabic . 5 oz. 275 8* 

Glycerine . li „ ^9 », 

Alcohol . . 4 ,, 220 „ 

Water . 12-20 ,, 600-1,000 ccs. 

Dissolve the gum in the water, add the glycerine 
and finally the alcohol. 

Jndtaruhber. — Indiarubber solution {see “ India- 
rubber ”) is useful for mounting glazed and dried 
prints without cockling. Cut a piece of paper 
J in. smaller than the print 2ai both dimensions, 
place it centrally upon the back of the dry 
print, coat the exposed margin with the solution, 
remove the paper, and press the print down on 
the mount. In course of time, the rubber 
perishes and the print leaves the mount. 

Shellac. — A good shellac mountant is made 
by mixing 4 parts of shellac with i part of 
mastic, powdered, and dissolving in from 10 to 
I parts of spirit of wine. It must be put in a 
warm place, and after a few days the gums will 
be dissolved. If too thick, add more alcohol. 
The print must be quite dry, and the back 
brushed over with the mountant, imme- 
diately placed on the mount, and allowed to dry. 
A thin print can be thus mounted without 
cockling. 

Starch — Rub up i part of good white starch 
with 2 or 3 parts of cold water into a per- 
fectly smooth cream-like paste, and then with 
constant stirring pour this into from 6 to 8 
parts of boiling water and continue the 
heat for five minutes, stirring constantly. 
Allow to cool, and if not free from lumps 
squeeze it through muslin. Another plan is 
to rub the starch into a paste, as above, and 
to pour boiling water upon it, stirring constantly 
until it jellifies. All starch mountants should 
be allowed to cool and the top skm be taken off 
before use. Such pastes keep good for two 
or three days only, but the addition of a few 
drops of oil of cloves or carbolic acid will preserve 
them for a longer period. 

Starch and Gelatine. — This is a stiff, smooth 
paste which does not cause cockling when 
properly applied. Take 2 parts of wheat 
starch and i part of rice starch, and mix 
thoroughly. Soak 60 grs. of gelatine in 10 oz. of 
water and heat till dissolved. When the latter 
has cooled to about 70® F. (21® C.), add the 
mixed starches in small quantities, stirring all 
the time until the mixture is of the consistency 
of thin cream. Heat slowly, in a jar placed 
in a saucepan of water, until the starch thickens ; 
and continue the heat until about one-fifth of 
the water has evaporated. Then add slowly, 
with constant stirring, i oz. of alcohol and 
about 45 drops of oil of cloves. 

Starch and Gum. — A suitable formula is : — 


Gum arabic 

, 

I oz. 

100 g. 

Rice starch . 

• 

I ,, 

100 „ 

White sugar 

. 

4 „ . 

400 „ 

Water 

. 

q.s. 

q.s. 


Dissolve the gum in as small a quantity of 
water as possible, add the sugar, stir in the 


starch, which aas been rubbed up into a cream 
with water, and boil the mixture until the 
starch is jellified. 

Adhesive Prints and Mounts. — Adhesive mounts 
are made by spreading a thick solution of gum 
tragacanth upon them and allowing to dry. 
When the damp print is pressed into contact 
with the gummed surface, there is immediate 
adhesion. Similarly, glazed prints, while still 
on the glass or ferrotype plate, may be coated 
with : — 


A. Bleached shellac . 
Alcohol 

B. Borax 

Curd soap powder 
Water 


2 oz. 200 g. 

4 ,, 400 CCS. 

24 grs. 5 g. 

24 M 5 n 

100 mins 20 CCS 


Allow A to stand for a week and agitate 
frequently ; then add B, thoroughly shake, and 
use the clear part, or filter. After the prints 
have been coated and allowed to dry, they are 
stripped from the support, pressed into contact 
with the mount, and attached by passing a hot 
iron over them, interposing a piece of blotting- 
paper between iron and print. 

MOUNTING (Pr , Montage; Ger., Einfassung) 
There are many ways of sticking down a 
print smoothly on a support or mount, but all 
of them arc not necessarily suitable in the case 
of photographs, where the image is often of 
such a character as to be readily and seriously 
affected by substances harmful to it. For 
example, glue, gum, and paste, that may be 
proper for certain uses, may have disastrous 
effects when used as photographic mountants 
In the case of glazed prints, whose surface 
would be affected by moisture, indiarubber 
solution is sometimes used. Gelatine, which 
had to be warmed for use, was once fairly 
popular The favourite professional mountant 
was, and to some extent still is, starch paste. 
If this is used it should be made freshly every 
day and used cold. The prints are generally 
mounted while still wet, the starch being applied 
to the back, the print placed m position and 
rubbed down, and the surface gone over with a 
wet sponge. This is a clean and effective 
method of mounting, but there is the serious 
drawback that the contraction of the print on 
drying warps or curls the mount considerably 
unless precautions are taken against it, and such 
precautions mean additional time and trouble 
Specially prepared mountants can be obtained 
that not only contain very little moisture, but 
will keep m good condition for a long time 
If such a mountant is used with dry prints the 
risk of cockling and warping is reduced to a 
minimum. The mountant should be well 
rubbed over the back of the print with a stiff 
brush, using as little of the paste as can be 
made to cover the surface perfectly. If the 
print is then applied quickly to its position 
(previously marked) on the mount, it can be at 
once brought into perfect contact by the use 
of ^ a roller squeegee. With care there should 
be no trace of mountant on the face of the 
print, especially if a sheet of thin paper be 
placed over it to protect it from possible traces 
of paste on the roller. This method of mounting 
is probably the best for the beginner, especially 
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as the mountant is always ready whe* an 
occasional print has to be dealt with. When 
large prints are being treated it is generally 
advisable to thin the paste very slightly by 
dipping the brush into water before rubbing 
up the paste with it, but for small prints simple 
rubbing up with the brush is sufficient. 

Another method of mounting photographs, 
and one which has distinct advantages, is “ dry 
mounting ” (which see). Multiple mounting is 
described under its own heading. 

In process worky the term “ mounting ” is 
also applied to fixing the etched zinc or copper 
plates on to a wood or other mount for the 
purpose of bringing the plates up to type* 
height. It also applies to the various operations 
of trimming and squaring up the plate or block. 
In America the equivalent term is “ blocking." 

MOUNTS, LENS 

Photographic lenses are usually mounted in 
brass, but in certain cases, especially with tele- 
photo combinations, the lighter metals, alumin- 
ium or magnalium, may be used. The iris dia- 
phragm should be made of metal, especially in 
a lens for use in an enlarging lantern, as the heat 
is liable to distort, and even to destroy, iris 
leaves constructed of vulcanite or ebonite. 
Lenses should always be fitted with the standard 
threads of the Royal Photographic Society, and 
in the case of Continental makes it is convenient 
to have a fixed adapter made to the next larger 
standard thread. The lens hood may be con- 
sidered a part of the mount ; unfortunately, it 
has now fallen into disuse, but in these days of 
large apertures and rapid plates it is more than 
ever necessary ; however, it is obtainable as a 
separate accessory, which may be made to serve 
for several lenses. 

The following are the measurements and 
standards recommended by the Royal Photo- 
graphic Society. The recommendations are : — 

(1) That the equivalent focal length of a lens 
be engraved upon its mount. 

(2) That the following series of screws for 
photographic lens flange fittings be adopted, it 
being understood that, in order to secure free 
interchangeability, every male screw should be 
made at least as small as these sizes and every 
female screw at least as large : — 


Diameter 

No. of threads 

Core diameter 

in inches. 

per inch. 

in inches. 

!♦ 

24 

•9466 

1-25 

24 

I * 1 966 

If 

24 

1-3216 

i '5 

34 

X -4466 

li 

24 

1-5716 

175 

24 

1-6966 

li 

24 

1*8216 

2 

24 

I -9466 

2'25 

24 

2-1966 

2*5 

24 

2-4466 

3 

24 

2-9466 

3*5 

12 

3*3933 

4 

12 

3-8933 

5 

12 

4-8933 

And upwards, 
advancing by 
inches 

12 



* For screws less than x inch in diameter, the Royal Micro- 
scopical Sooety’s Standard screw shoald be adopted. 


The form of thread is that known as Whit- 
worth’s angular thread, and is designed as 
follows : — Two parallel lines, at a distance apart 
equal to -96 of the screw pitch, are intersected 
by lines inclined to each other at fifty-five 
degrees, as shown in the figure at a. One- 
sixth of the vertical height of the triangular 
spaces so obtained is rounded off both at the 
top and bottom, leaving the form of the screw 
thread as at b. The depth of this thread is 
•64 of the screw pitch. This is the theoretical 
form of the Wmtworth thread, but for the 
purpose of securing real interchangeability it is 



Whitworth’s Angular Thread for Lens Mounts 


generally foimd necessary to use chasers or 
other threading tools which have additional 
prominence upon those points which come first 
into operation and are subject to most wear. 
For this purpose an addition may be made 
to the amount of one- tenth (^V) of the theoretical 
depth of thread or to any less amount that may 
be sufficient. 

(3) That every flange and adapter have a 
mark upon its front to indicate the position of 
the diaphragm slot or index of any lens when 
screwed home. The mark on any adapter 
should coincide with the mark upon any flange 
into which it is screwed. This mark should be 
placed at the point at which the thread becomes 
complete at the shoulder of the flange or adapter. 

The meto-hydroquinone developer (which see) 
“ M ’* indicating metol, and “ Q " hydroqumone 
(qumol). 

MUCILAGE (See “ Mountants.’’) 

MULTI-COLOUR OR MULTIPLE GUM 
PRINTING 

An elaborate and somewhat complicated form 
of gum-bichromate printing. It consists in coat- 
ing paper with the sensitive pigment, printing 
and developing, and then, when dry, re-coatmg, 
printing, and developing again, repeating the 
process as many times as is considered necessary. 
In this way the image is built up and parts 
brought out more prominently. It is a common 
practice not to recoat with the pigment used 
the first time on the paper, but to use a different 
colour for each coatmg and so obtain a print 
in colours. Lighter colours are used at first 
and the shadows built up with deeper colours. 
By varying the thickness of coating and depth of 
printing, masking during printing, and develop- 
ing with a brush, highly effective results become 
possible. Considerable practice and artistic skill 
are required to produce a satisfactory print. 
One of the greatest difficulties is in registering 
the various printings ; some workers prefer 
stout card to paper, as the registering is easier, 
while others use special frames. The process 
opens up a wide field for the display of in- 
dividuahty. 
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MULTIPLE MOUNTING 

In the simplest form of this style of mounting 
a tnmmed prmt is mounted on a sheet of paper, 
which is then trimmed so as to show a narrow 
margin all round the print. I'his in its turn is 
mounted on another sheet of paper, preferably 
already laid down on a piece of stout board. 
The margins then being measured off and 
trimmed, the print will be found to be effectively 
motmted, provided the mounting papers har- 
monise with each other and with the print. 
There is the obvious advantage that the mount 
is made to fit the print, and not the print 
trimmed to fit the mount, as in the case of ready- 
made mounts 

A simple and effective mounting may be 
secured by laying down a warm print on a brown 
paper, which may be called No. i, and trimming 
to show a fairly wide edge. This is now laid down 
on another sheet, No. 2, either lighter or darker 
than No. i, and trimmed to give a narrow edge. 
The whole is then finally mounted on a sheet of 
No. I. A few experiments of this kind will soon 
give an idea of the wide pos.sibilities of this style 
of mounting when it is carried out with restraint 
and good taste. When several sheets of paper 
are superimposed it is frequently the practice to 
attach them by their top edges only, but as it is 
then impossible to keep all the sheets in perfect 
contact, there is an inevitable irregularity in the 
various margins that considerably detracts from 
the beauty of the result. A good stock of suit- 
able papers is required for the work, together 
with facilities for accurate trimming and perfect 
mounting. The “ passe-partout ” style of framing 
is often the most suitable finish for this class of 
mounting, but if a frame is used the moulding 
should generally be very narrow and simple. 

MULTIPLE PHOTOGRAPHY (Fr., La photo- 
graphic multiple , Ger., Vielfachephoto- 
graphie) 

Under this heading are included many methods 
whereby a number of photographs, whether alike 
or m different positions, are obtained on a smgle 
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plate. A number of similar photographs may be 
made at once by means of a camera with a 
battery of lenses {see “ Postage Stamp Photo- 


graphs ”), or in succession with a repeating back. 
A method at one time popular in America, and 
still used in France for photographing criminals, 
is to place the sitter m front of two large upright 
mirrors joining at an angle of 72°, the result 
being that five different positions are secured. 
The camera is set in line with the jimction of 
the mirrors, a screen being adjusted at each side 
of the lens to prevent reflections from objects 
behind the operator. The arrangement of the 
apparatus, and the method in which the mulitple 
reflections are formed, is shown in the diagram, 
N being the camera, o P the mirrors, s the 
sitter, and T u the screens. With sufficiently 
long mirrors, full-length photographs are obtain- 
able. 

MULTIPLE-COATED PLATES 

Plates coated with two or more layers of 
emulsion of different degrees of sensitivencvss, 
introduced in 1891, to prevent halation. The 
topmost film was a rapid emulsion, the second 
of medium sensitiveness and more opaque, 
whilst the third was a lantern emulsion of very 
slow speed and very opaque, so that on exposure 
in a camera the light from a brilliantly-lit object 
would penetrate the first and second films and 
possibly partly through the third, but would not 
reach right through to the back of the glass, so 
that It could not be thence reflected to give rise 
to halation. The shadows and less brilliantly 
illuminated parts would be recorded on the top 
and second films only. 

MURIATES {See “ Chlorides,’* “ Ammonium 
Chloride,” “Mercuric Chloride,” etc.) 

MURIATIC ACID {See “ Hydrochloric Acid.”) 

MUTOGRAPH 

easier’ s camera for obtaimng pictures for 
his biograph {which see). 

MUTOSCOPE 

easier' s “ Mutoscope,” here shown, consists 
of a receptacle having an opening in its face, 
under which a set of pictures, made on bromide 
paper, is made to pass. The pictures radiate 
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from a common centre, on which they turn on 
an axis. A coin-freed mechanism is fitted to 
the apparatus, which is operated by turning 
a handle. There are other forms. 
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NAKAHARA’S PROCESS 

A Japanese “black line" process. 

NAMIAS’ REDUCER 

The permanganate reducer, which, under cer- 
tain conditions, has a similar action to that of 
the ammonium persulphate reducer. 

Sulphuric acid (20% sol.) 40 mins. 8 ccs. 
Potass, permanganate 

(20% sol.) . . .80 „ 16 „ 

Water . . .10 oz. 1,000 „ 

It gives even reduction when applied to a wet 
negative, whereas a dry negative immersed in 
the solution, is reduced more in the high lights. 
Greater softness is obtained by treating the ^ied 
negative quickly with the reducer, washing, dry- 
ing and re-immersing. Red or brown stains are 
caused by insufficient sulphuric acid, and may 
be removed with a 10 per cent, solution of 
sodium sulphate containing 2 per cent, of oxalic 
acid. The use of impure permanganate causes 
irregular action. » 

NAPHTHA (Pr., Naphte ; Ger., Naphtha) 
Mineral naphtha ie known as petroleum ether 
or benzine {sss “ Benzine “ ). Coal-tar naphtha is 
chiefly benzole {see “ Benzene “). Wood naphtha 
is impure methyl alcohol {see “ Alcohol "). 

NAPHTHALENE RED {See “ Magdala Red.*') 

NAPHTHOL GREEN (Fr., Vert naphthol ; 
Ger., N aphtholgrun) 

The ferrosodium salt of nitrosobetanaphthol- 
sulphonic acid, used for making colour screens. 
It is soluble in water, with yellowish-green 
colour. It is especially useful as it is about 
the only green aniline dye which satisfactorily 
absorbs the extreme red of the spectrum. There 
are various kinds, naphthol green 2-6 being the 
most satisfactory. 

NAPHTHOL YELLOW S (Fr., faune de 
naphthol S ; Ger., Naphtholgelb S) 
Synonyms, citronine A, sulphur yellow S, 
acid yellow S. Several aniline dyes are sold 
under the generic name of naphthol yellow. 
Naphthol yellow S is the potassium salt of 
dinitroalphanaphtholsulphonic acid, and is used 
for making colour screens. 

NAPLES YELLOW 

A mixed pigment used in colouring photo- 
graphs. Commercial Naples yellow is made by 
mixing zinc white with cadmium yellow, by 
mixing white lead, cadmium yellow and yellow 
ochre, and in other ways. The true Naples 
yellow is a basic lead antimoniate, which has 
the disadvantage, when used as a water-colour, 
of soon being affected by foul gases. 


NARROW-ANGLE LENS 

A lens having a focal length at least twice 
that of the longest side of the plate. 

NATROL 

A solution, German in origin, used instead of 
a preliminary washing for P.O.P. prints ; sup- 
posed to assist the gold in giving rich tones and 
to prevent spots. The formula is : — 

Sodium chloride (salt) . 2} oz. 150 g. 

Fused sodium acetate or 

sodium bicarbonate . 2 „ no ,, 

Water . . . . 20 „ 1,000 ccs. 

Dilute I oz. with 1 5 oz. of water Immerse 
the prints for about five minutes, wash, and 
tone as usual. 

NATURAL COLOURS, PHOTOGRAPHY IN 

This subject is of such vast extent and is 
divided into so many branches, which arc ticated 
of individually, that a mere sketchy outline of 
the whole subject can be given here. The subject 
may be divided into four main heads : (a) direct 
heliochromy, (6) interference heliochromy, {c) the 
bleach-out process, and {d) three-colour work. 

Direct heliochromy and interference heliochromy. 
— Senebier, in 1785, had pointed out that when 
a spectrum was thrown on to silver chloride, 
violet and blue were reproduced, but he earned 
the experiments no further. However, in 1810, 
SeebecK, the great German physicist, sent to 
the poet Goethe a treatise of the action of 
coloured illumination (“ Wirkung farbigcr Be- 
leuchtung") which is printed in Goethe’s 
Geschichte der Farhenlehre^ Vol. II , p. 716. 
Seebeck details the effect of allowing “ the 
spectrum from a perfect prism to fall for 15 to 
20 minutes on white damp silver chloride spread 
on paper and kept by a special device in the 
same place. I found the silver chloride to be 
altered m the following manner : in the violet 
it became reddish-brown (sometimes more 
violet, sometimes more blue), and even beyond 
the previously marked limits of the violet this 
coloration extended, but it was no stronger 
than in the violet ; in the blue of the spectrum 
the silver chloride had become pure blue, and 
this colour extended, increasing and becoming 
brighter right into the green ; in the yellow I 
found the silver chloride frequently unchanged, 
but occasionally it happened to be more yellow 
than at other times ; in the red, on the other 
hand, and frequently beyond the red, it had 
assumed rose-red.” Seebeck then describes the 
effect of two spectral lights — red and violet — and 
also tests with coloured glasses. The importance 
of this work must not be overlooked, for it was 
thirty years before the discovery of the daguerreo- 
type, and the results were photographs on paper. 
But little notice seems to have been taken of 
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this work, though this was probably due to its 
being published in Goethe’s book, which is very 
poor in facts but rich in arguments. Seebeck’s 
work also confirmed Ritter’s statement (i8oi) 
that there Were invisible radiations at both ends 
of the spectrum, 

J ohn Herschel, the son of the renowned 
astronomer, was the next to discover anew ^e 
curious property of silver chloride of reproducing 
colours (“Philosoph. Transactions,” 1840, p. 28, 
AthencBum^ 261), and followed Pox Talbot's 
suggestion of using alternate baths of silver 
nitrate and sal ammoniac, but Herschel pre- 
ferred to sensitise his paper just before use, and 
pressed it in the camera obscura against a glass 
plate, which prevented any wrinkling of the 
paper. 

He did not succeed in fixing these colours; 
yet they were half fixed by merely washing with 
water, and could then be examined by diffused 
daylight or lamplight without deteriorating. 
Herschel also discovered that silver bromide gave 
the same colours as, though less distmet than, 
the chloride, whilst silver iodide gave the com- 
plementary colours. Robert Himt, in his Re- 
searches on Light, details numerous experiments 
Ijoth on silver and other substances, and records 
the occurrence of colours ; but the next investi- 
gator to warrant attention was Edmond Bec- 
querel, and to his papers {Annates de Chtmte 
et de Physique, third series, Vols. XXII., XXV., 
XLII , 1849 — 1855) we are indebted for the real 
foundation of succesvsful heliochromy ; his re- 
searches are collected into two volumes : La 
Lumilre et ses E§ets. He exposed to the 
spectrum silver plates coated with silver chloride 
which gave a fairly satisfactory rendering, but 
the uneven film of chloride caused unevenness 
of colouring ; ultimately, he found it better to 
obtain an electrolytic deposit of chloride. He 
also used a solution of cupric chloride (copper 
sulphate i part, salt 3 parts, water 10 parts), 
and in this the silver plates assumed a violet- 
white coloration, and gave, on subsequent ex- 
posure, not only the spectral colours, but white 
also. He says : ‘‘ I think that the substance* 
formed on the surface of the metallic silver is 
a special chlorine compound, perhaps violet 
silver subchloride or a mixture of white silver 
chloride and subchloride.” 

Niepce de Samt Victor carried on similar 
experiments to those of Becquerel ; Eder states 
that one of his heliochromes in his possession 
still shows brilliant colours, forty years after its 
preparation. Niepce started with the theory 
that those chlorides that gave a definite colour 
to a Bunsen flame were the best for reproducing 
the colour when used for chlonsing the silver 
plate. He not only obtained the spectrum, but 
also copied objects in the camera and obtained 
excellent reproductions of the shimmer of glass 
and polished metal objects, and also reproduced 
black, which m many cases reflects the ultra- 
violet or infra-red or both. He used a varmsh 
of dextrine and fused lead chloride, which was 
a great protection, and this was further in- 
creased by subsequently coating the plate with 
tincture of Siam benzoin, and heating till some 
of the benzoic acid was driven off ; his results 
are recorded in the Comptes Rendus, 1851 — 
1859, etc. 
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In 1851, an American clergyman named Hill 
claimed to have discovered photography in 
colours, but eventually the process was proved 
to be useless. In 1855 and 1856, Testud de 
Beauregard brought forward the view that a 
silver photograph without colour possessed a 
latent power for colour ; but no one has ever 
been able to produce colours by his process — 
save the discoverer. 

Poitevin {Comptes Rendus, 1865, p. 
describes his process for obtaining colours on 
paper, and the following is his final method : 
** I form upon non-albumenised paper a film of 
ordinary silver chloride by floating one side of 
the paper on a 10 per cent, solution of salt ; 
when dry, I float this on an 8 per cent, solution 
of silver nitrate, or the back of the paper is 
painted with a mixture of equal volumes of a 
saturated solution of potassium chromate, and 
a 10 per cent, solution of cupric sulphate, dried 
in the dark, and then floated on the silver bath. 
Chromate of silver is now formed ; I wash with 
plenty of water in order to remove excess of the 
nitrate salt and add to the last washing water a 
few drops of ordinary hydrochloric acid till the 
red chromate salt is converted into white silver 
chloride. Both these methods of preparing the 
silver chloride film are equally good. Now, in 
order to obtam the violet subchloride, I pour 
into the dish, which contains the paper soaked 
IK water, a small quantity of 5 per cent, stannous 
chloride solution, about 20 ccs. (about oz.) 
are required for a whole sheet. Now I expose the 
sheet, without taking it out of the bath, to the 
action of light, and preferably m the shade than 
m the sun ; its surface quickly discolours and 
after five or six mmutes, has assumed the desired 
dark violet colour. It is not advisable to allow 
the light to act still longer, otherwise a greyish 
black tone would be obtained, which is not suit- 
able for heliochromy. Alter the action of hght, 
I wash the sheet in several changes of water, and 
then allow it to dry in the dark. In this condi- 
tion it is very little sensitive to light, and can be 
kept for a long time.” Poitevin used water 
acidulated with sulphuric acid, or a very dilute 
solution of mercuric chloride diluted with sul- 
phuric acid for fixmg, and subsequently glazed 
the pictures with albumen. 

Wharton Simpson followed with a suggestion 
to the use of an emulsion of silver chloride m 
collodion (1867). Saint Florent {Bull. Soc. 
Franf., 1874) also suggested a method of using 
collodio-chloride paper, w'hich w'as exposed to 
sunhght for 80 to 100 seconds, or tiU reddish- 
black ; immersed in a bath of alcohol 100 ccs. 
(3^ oz.), glycerine 7 ccs. (126 mins ), i per cent, 
tincture of iodine 7 ccs ( 1 26 mins ), and am- 
monia 6 drops, for 10 minutes; dried in a dark 
place ; exposed under a coloured transparency 
for about one hour in sunshine ; fixed m a 10 
per cent, solution of “ hypo ” ; washed and 
dried in sunshine. In the fixing bath the 
colours disappear, but reappear when exposed 
to the sun, or ironed with a hot iron. 

Veress, in 1890, followed up on Poitevin’s lines, 
and in the following year Kopp, of Munster, 
certainly made some advances, which promised 
well. The best report of his work is found in 
Valenta's work. Die Photographic in Naiur- 
lichen Farben, 1894. 
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He floated raw paper on salt solution, then on 
silver nitrate and again on salt solution, thus 
obviating any excess of silver nitrate, which both 
Becquerel and Poitevin had pointed out as pre- 
judicial to the purity of the colours ; the paper 
was then well washed and exposed, under an 
acidulated •! per cent, solution of zinc chloride, 
to diffused daylight till it had assumed a blue- 
grey colour. The paper is washed and dried, and 
made sensitive to all colours, as well as white 
and black, by treating with a solution made as 
follows : — 

Potassium bichromate . 1,940 grs. 1 50 g. 

Cupric sulphate . .1,940 „ 150 „ 

Distilled water to . .20 oz. 1,000 ccs. 

Dissolve by the aid of heat, and when boiling, add 

Mercuric nitrate . .1,940 grs. 150 g. 

dissolved in as small a quantity of water as pos- 
sible, and acidulated with mtric acid. A red 
precipitate fonns, which should be filtered out 
when the solution cools down ; then make the 
filtrate measure 20 oz. or 1,000 ccs. by adding 
water. This solution will keep well in well- 
closed bottles. The blue-green paper should be 
immersed in this for half a minute till completely 
decolorised, drained and immersed in a 3 per 
cent, solution of zinc chloride till it again becomes 
blue, then well washed in running water, super- 
ficially dried between blottmg-paper, and exposed 
whilst still damp. The yellow and green of the 
spectrum appear at once — that is, with about 
30 minutes’ exposure — and the picture should 
then be coated as to these colours with a shellac 
or celluloid varnish, well heated, immersed in a 
2 per cent, solution of sulphuric acid till all the 
colours appear, thoroughly washed and dried 
between blottmg-paper ; fixed in the above-given 
mercury bath, in which the colours disappear, 
and finally immersed in a sulphuric acid bath 
and coated with a solution of gum arable con- 
taining 5 per cent, of sulphuric acid. Valenta’s 
improvement was the use of *5 — i per cent, 
solution of sodium nitnte instead of the zinc 
chloride solution, and excellent results are 
attainable. 

The above process is also applicable to many 
of the commercial printing-out papers, both 
gelatine and collodion, if they are immersed in 
a solution of acidulated zinc chloride, are then 
well washed and treated with a 10 per cent, 
solution of hydroqmnone. 

Krone {Darstellung der Naturlichen Farben) 
has confirmed Valenta's statements, and also 
Poitevm’s and Becquerel’ s. 

So far, merely the practical side of the question 
has been considered. Schule assumed that the 
dark silver subchloride was oxidised on exposure 
to yellow silver chloride, and this chemical view 
was supported by many chemists, though physi- 
cists considered that the colours were due to 
thin films, as in Newton’s rings, and this was 
confirmed by the very thin films obtained by 
Becquerel in the electrolytic chlorismg of his 
plates. The true explanation was first pro- 
pounded by Wilhelm Zenker in his Lehrbuch 
der Photochromie (1868), and this has been 
purposely disregarded till this particular stage, 
because it forms a fitting connection to the next 
process to be here considered. 


Zenker examines the various methods which, 
up to 1868, had been suggested, and in most 
cases gives his critiasms of the processes founded 
on actual experiments ; his book (reprinted, 
1900), therefore, is extremely valuable. Zenker 
states : “ When different coloured rays pene- 
trate a light-sensitive substance with equal 
intensity, they must act on the same in abso- 
lutely equal manner ; every ray, no matter what 
its vibration may be, must act on all the particles 
of the substance which lie in its path, set them 
in motion, and thus chemically id ter them. 
Thus, there may be a general darkenmg, colora- 
tion or bleaching ; these must be under one 
colour the same as under the other , a difference 
of colour is not conceivable. The facts are, how- 
ever, quite different when the incident rays meet 
again outgoing rays of the same phase, that is 
to say, if we consider that with all these photo- 
graphic processes the incident rays are again 
reflected. This takes place most strongly with 
the daguerreotype, but also with sensitive sur- 
faces lying on other supports, and one can 
convince oneself of the quantity of reflected light 
by merely looking at it. Now, if two waves of 
the same phase meet they give rise to the 
phenomenon which is called, m the case of water, 
* stationary or standing waves ’ " 

The formation of these waves is shown in 
diagram A, in winch the incident rays are shown 
in continuous lines, and the returning rays m 
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A. Stationary or Standing Waves 


dotted lines. In E it is assumed that the ray 
is reflected from a substance with higher refrac- 
tive index, and in F with a lower refractive 
index, than G, the sensitive surface. At the 
points b b the reflected ray augments the inci- 
dent, whilst at a a the pull on the ether particles 
is in contrary directions; consequently there is 
no movement, and therefore no light. As a 
matter of fact, in standing waves, the ether par- 
ticles rise and fall, but there is no propagation of 
light. Now, it is obvious that if G is a film 
of sensitive substance, the action of light will be 
to cause a deposit of silver at the intemodal 
planes 6 b, as shown by the hatched lines, and 
this deposit is exactly half a wave-length of the 
incident light apart ; therefore, it can only 
reflect light of that colour which has a wave 
length of double the distance b b. 

The truth of this theory was disputed by 
Schultz - Sellack {Annalan d. Phys. u. Chem., 
1871, p. 449), following which further doubt was 
created by Carey Dea’s production of the photo- 
salts, as he was able to prepare the coloured 
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•ubstances, produced by the action of coloured 
light on silver chloride already exposed, by purely 
cliemical means in the dark. Otto Wiener 
(Wiederaan's Annalen d. Phys. u. Chem., 1890, 
p. 203) was able to prove experimentally the 
formation of Zenker’s standing waves, and the 
following is a brief summary of his work : With 
homogeneous illumination, there is formed in 
front of a reflecting surface a series of standing 
waves parallel to the reflecting plane. This is 
shown at B, in which R R is the reflecting sur- 
face, and the planes of equal phase are shown 
in section, the nodal points in dotted lines, and 
the waves in maximmn action in contmuous 
lines. Now, if a light-sensitive film be coated- 
on the glass, the metallic silver resulting from the 

light action must be - apart, but as this distance, 

one half wave-length for red light, would be about 
•3 /i, it is obvious that it would be invisible 
to the naked eye. Wiener, therefore, coated 
his sensitive film, a b, at an acute angle with 
the reflecting surface, and it will be at once seen 
that the distance of the silver laminae is increased, 


is the distance between two maximum 


wave planes, the separation, fc, of the silver 


laminae would be : ft = 


A . 

- sin a. 
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Wiener used 


collodio-chloride of silver emulsion tliinned down 


with about 15 to 20 parts of solvent, and thus 
obtained a colourless, transparent emulsion in 
winch the silver lanunae were distinctly visible. 
Later, he was able to confirm this with silvered 
glass plates fumed with iodine. 

In 1895, Wiener d. Phys. u. Chem.^ 

1895, P- 225) examined the question of the See- 
beck and Poitevin proceSvSes on paper, to deter- 
mine whether the colours were apparent or body 
colours — that is to say, whether they were pro- 
duced by interference or absorption. To deter- 
mine this question, he used a right-angle prism 
of highly refractive glass, iu = i75 for D, with 
its hypotenuse on the colour pictures, the 
intervening air space being filled with benzole 
so as to prevent total reflection, and thussecurmg 
for light rays entering normal to the side surfaces 
an angle of incidence of 45®, so that the ray 
entering the silver chloride must form a consider- 
able angle with the normal to the surface. The 
difference in path of the interfermg light waves 
will, in comparison with vertical incidence, be 
greatly changed, and according as the colours 
are thus altered or not they are mterference or 
body colours. The prism was so placed upon 
one half of the photographed spectrum that the 
line between the hypotenuse and the side face i 
(diagram C) cut similar colour lines at right 
angles. The eye of the observer was placed in 
the prolongation of the same surface i (the 
arrow indicates the line of vision) so that a hne, 
s, drawn before the experiment, in the direction 
of a single colour — as, for example, the yellow — 
appeared straight when viewed through the air 
and prism. D shows another arrangement, in 
which the spectrum reproduction was cut in half 
perpendicularly to the reference mark after draw- 
ing the latter in the yellow. One of the parts 
Was placed upon the side of an auxiliary prism, 
I I, fastened to a level glass plate, upon which 


the other half of the sheet was so placed that the 
marks came together. Finally, prism i, with the 
high refractive mdex, was set upon the second 
half, benzene poured between, and the eye 
placed in line with the reference mark and with 
the surface of the principal prism. Wiener thus 
sums up his conclusions drawn from the above 
experiments: In the Seebeck and Poitevin pro- 
cesses there is no change of colour under the 
above conditions, and they are, therefore, body 
colours ; this is also confirmed by the fact that 
these pictures show the same colours by trans- 
mitted as by reflected light. The colours of the 
Becquerel pictures, produced on an underlying 
silver mirror, were chiefly produced by inter- 
ference. Carey Lea and Krone proved that the 
substances present in the Seebeck and Poitevin 
processes were capable of yielding compounds 
which embrace almost all the spectral colours, 
if not all their tones, and the reason why they 
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agreed in hue with the illumination-producing 
decomposition is that of all the coloured sub- 
stances capable of being produced, only those 
will be stable which agree in colour most nearly 
with the incident bght, since these will best 
reflect and least absorb it, and can, therefore, 
be least changed. Decomposition products of 
other colours, on the other hand, absorb this 
light, and will be again decomposed. Proof of 
this was found when a spectrum was thrown at 
right angles on a colour photograph of the 
spectrum. It w'as then found that a correctly- 
reproducible illuminating colour was capable of 
decomposmg all colours differing from it, but 
similar colours remained unchanged. It is, 
therefore, fundamentally possible that coloured 
illumination shall, m suitable substances, produce 
similar body colours, and such substances Wiener 
tenned “ colour receptive.” 

In 1891, Prof. Gabriel Lippmann, lecturing at 
the Academic des Sciences RenduSy 1 891, 

p. 274), explained at length the theory of mter- 
fereuce, and exhibited actual photographs in 
colours produced by his method, which is essen- 
tially that of Wiener, and theoretically described 
by Zenker. He used a transparent gelatine 
emulsion of silver bromide with the sensitive 
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film in contact with a film of mercury and the 
glass of the plate presented to the lens. From 
what has already been said, it will at once be 
seen that here was the ideal method of recording, 
if possible, the formation of standing waves, and 
if formed they would naturally reflect the 
colours of the incident light. 

Lippmann's own description {Phot Journ,^ 
1897) is by far the easiest to grasp, and he says : 
“ Now, how is it that we see the colour ? The 
photographic operations are the same as in 
ordinary photography, the result of the opera- 
tions is the same, a similar deposit of reduced 
silver is obtained, and the materials of whi(^ 
the image is composed are the same as those in 
a colourless plate. The difference is that the 
plate has acquired such a structure that it 
decomposes the light by which it is illununed, 
and sends back to the eye of the observer 
elements of white light, which together make 
the natural colours of the object. In the same 
manner the colourless drops form the rainbow. 
A soap bubble appears coloured, although 
consisting of a colourlCvSS solution, and mother 
of pearl appears coloured although made of 
colourless carbonate of lime. It is a phenomenon 
of interference due to the structure which the 
deposit has acquired ; if you were to use a 
plate without a mirror you would get an ordinary 
negative, but the presence of the mirror changes 
everything, and this is how it is done : You 
know that light is made up of vibrations, just 
as sound is ; these vibrations give rise to light 
waves that rush through the ether and the 
plate with a velocity of 300,000 kilometres per 
second ; therefore, they impress the plate more 
or less strongly, and thus leave a design of 
different intensities of the image, but as they 
rush through the plate they leave no record of 
their form. And this is what I mean by their 
own form : Each ray of light of a certain colour 
has a certain structure , I’t is made up of waves 
which have a certain wave-length ; you know 
a wave-length is the distance between the crests 
of two succeeding waves ; red has a com- 
paratively great wave-length, blue has a much 
smaller one, and the intermediate colours have 
each a distinct and intermediate length of wave. 
If you put no mirror, each tram of waves rushes 
through the plate and wipes off every record 
of its own form by reason of its velocity ; you 
cannot expect a thing which moves with a 
velocity of 300,000 kilometres 111 a second to 
give a photograph of itself If you put a 
mercury mirror behind the plate, then the 
following phenomena occur : The light is 
reflected back on itself ; the light rushes in 
with a velocity of light and rushes out again 
with the same velocity ; the entering cond 
issuing rays interfere, and the effect of the inter- 
ference is that vibration takes place, but the 
effects of propagation are stopped, and instead 
of having propagated waves we get stationary 
waves— that is, the waves now rise and fall, 
each m its own place ; they pose, therefore, in 
the interior of the film and impress their form 
upon it, the largest movement giving the 
strongest impression, and where the move- 
ment is naught the impression is naught. So 
that you have the form ot the vibration impressed 
m the m tenor of the film by the photographic 


process, and the photographic film has really 
now acqmred the structure of the incident rays, 
because they have become stationary, and 
impressed their form upon it. The result is, 
that if you look through the film you see nothing 
special ; it looks like an ordinary negative ; 
but if you look at it by reflection, then you 
see it coloured. And this for the following 
reason : Suppose at one place the plate has 
been impressed by red light, the red light has 
impressed its structure on that part of the plate, 
and that part of the plate is now able to reflect 
back to our eyes only the red part of the white 
rays — only the red element which is a com- 
ponent part of white light, and similarly with 
every part of the spectrum ; it is a mere me- 
chanical adaptation of the form of the deposit 
to the form of the light vibrations.” 

Now, if the capabihty of one of the Lippmann 
heliochromes to reflect the colour of the original 
incident ray back to our eyes is dependent on 
the distance of the laminae of silver one from 
the other, it is obvious that if we could increase 
this distance the colours should change. This 
is precisely what takes place. It is only neces- 
sary to expose a heliochrome to steam or 
aqueous vapour, which is absorbed by the 
gdatme ; this swells, and the distance between 
the laminae is increased. Now, assuming that 
this distance of separation for the extreme 
violet be half one wave-length, 4,000 ten- 
millionths of a millimetre, that is, 8,ocx), and 
we steam it so as to increase the distance by 
one-fourth, then our 8,000 becomes 10,000, and 
one-half of this would be which is the 

wave-length of the bright blue ; therefore, this 
would be the colour reflected to the eye. This 
change of colour with steaming or absorj)tion 
of aqueous vapour can be proved with any 
heliochroiue. It is obvious that there might 
well be heliochromic effects produced on 
daguerreotypes, with which a pohvshed silver 
plate ^vlth a sensitive film is used, and such 
coloured results have actually been observed 
(J. Nicephore Niepce). 

Bleach-out Process. — A. Vogel {Schweigger' s 
Journal, 1813, pp. 229-236) recorded the fact 
that under coloured glasses the colours of 
tinctures of certain flower petals were bleached, 
but that under glasses of the same colour as 
the tinctures there was no change. This 
subject was studied by Herschel [Phtlos. Traits,, 
1842) and Robert Hunt {Researches on Light, 
1844, p. 170), and the former propounded the 
law that dyes were bleached when exposed 
under their complementary colours, but were 
not bleached when exposed to light of the same 
colour. In 1889, R. B. Biesegang {Phot. Archtv., 
No. 633, p. 328) recommended the admixture 
of three fundamental colours — red, yellow and 
blue — and in 1891 {Phot. Almanack, 1891) he 
stated that the bleaching took place more 
rapidly in oxygen. Two years later {Phot. 
Archtv., 1893, Nos. 729, 730) he also published 
a senes of experiments on the increase of rapidity 
of bleaching aniline dyes by the addition of 
certain sensitisers, such as stannous chloride, 
oxalic acid, hydroxylamine, ammonium sulpho- 
cyanide, etc. 

Wiener, in his already cited paper {Annalen d. 
Phys. u. Chem., 1895, p. 225), mdudes a special 
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chapter on “ the theoretical basis of a method 
of colour photography with body colours,’* and 
says: “In order that a substance sensitive to 
light can be chemically changed by the action 
of any kind of light, it must absorb it.’* The 
converse proposition is not general. The 
absorbed light can, for example, be exclusively 
formed into heat. A distinction is, therefore, 
made between thermal and chemical absorption 
of light. For the sake of simplicity of expression 
I shall designate as a regularly absorbing light- 
sensitive substance one which is sensitive to all 
colours which it absorbs, and is affected by each 
colour in proportion to the capacity for absorp- 
tion. That there are such substances, at least 
to a considerable degree of approximatioti, is 
known. Upon their existence is based the 
important law of optical sensi Users established 
by H. W. Vogel. It is conceivable that the 
regularly absorbing light-sensitive substance may 
be decompased by the action of light to form 
coloured substances also regularly absorbing and 
light-sensitive. I will designate as a colour- 
receptive substance a black regularly absorbing 
light-sensitive substance whose products of 
decomposition consist only of monochromatic 
regularly absorbing hght-sensitive substances of 
at least three radically different colours, and, 
besides these, of a white substance which, 
however, is the least readily formed. These 
colours must be radically different in order that 
by their mixture with one another and with 
white all compound colours may be possible. 
In distinction from these compound colours 
the unnxixed colours will be called ground 
colours. The monochromatic substances reflect 
only one colour well. They mu.st absorb the 
others the more completely they differ from 
them. With these preliminaries it may be 
shown that a colour-receptive substance repro- 
duces the colour of the illumination correctly. 
First, let the colour of the illumination agree 
with a ground colour. It will be absorbed by 
the black body and produces a decomposition 
substance whicli, by hypothesis, is regularly 
absorbing and light-sensitive. In this decom- 
position different coloured substances are formed. 
Those not agreeing in colour with the incident 
light absorb it, since, by the hypothesis, they 
are monochromatic, and must absorb all 
illumination different from their colour. Since 
these are regularly absorbing light-sensitive 
substances, they are also decomposed by the 
light which they absorb. On the other hand, 
the substance of the same colour as the incident 
light is not decomposed, since it does not absorb. 
In the end, therefore, it alone can remam in 
company with the white substance. The amount 
of the latter is, by hypothesis, very slight, and 
its effect upon the colour is, therefore, noticeable 
only under strong illumination. Where the 
colour of the illumination differs from that of 
a ground colour, but is intermediate between 
two ground colours — as w’ould, for example, be 
the case with green, and if yellow and blue were 
ground colours — the coloured substances would 
suffer least decomposition which reflect green 
best — that is, the yellow and blue. A green 
mixture would thus arise besides the small 
quantity of white. In white light all the 
colour substances would be decomposed, leaving 


white alone. In the absence of illumination 
the substance would remain black.” 

Incited by Wiener’s theorising, Vallot {Mon. 
d. la Phot , 1895, p. 318) used aniline purple 
(red), Victoria Iffue and turmeric on paper and 
exposed for three or four days to sunlight and 
obtained coloured results. The subject was 
followed up by Worel. who published {Auz. 
K.K. Akad. Wtssent. Wten, 1902) details of 
his process, though he had shown results at 
the end of 1901, and he used ancthol as a 
sensitiser Neuhauss followed up the subject 
{Phot. RuYid.y Jan, 1902, and Oder’s Jahvhuch, 
1902-3-4), using oxidising substances, such 
as hydrogen peroxide and the pcrsulphates, 
as sensitiscrs. Szczepanik {Phot Korr., 1902), 
instead of mixing the dyes, coated them in 
three superimposed layers, and in 1906 a com- 
mercial paper, ” Uto,” was placed on the 
market by Smith and Co., of Zurich. From a 
practical point of view all these preparations 
leave much to be desired, but such a paper 
with reasonable sensitiveness would be of great 
practical interest 

Three-colour Processes. — These are dealt with 
separately {see “Three-colour Photography” 
and “Screen -plate Colour Photography”). The 
only othet process with which it is necessary 
to deal IS the — 

Prismatic Dispersion Process, which practically 
splits up the light reflected from any object 
into its spectniin, and allows this to act on the 
sensitive surface, and then reconstitutes the 
image. In tins process no dyes or filters pe 
used, and it may be considered to be nothing 
more than a method of optical synthesis, m 
which the whole spectrum and not three colours 
are used. The first suggestion for the process 
was made m an English patent. No. 16,54^ of 
1895, taken out by W. Manchester. The 
essentials of the process are as follow : A 
grating of black hnes with clear interspaces is 
arranged between the object and the camera, 
a prism is arranged behind the lens w'lth it.s 
axis parallel to the bars of the grating, the 
dispersion of the gratmg being such that when 
the lens is focused on the gratmg the images 
of the clear interspaces form a series of spectra 
on the plate, which are broken up by the light 
reflected from the object so that the image 
consists of lines of shaded intensities. P'roin 
this negative a transparency is taken on an 
ordinary lantern plate and placed in the position 
occupied by the original dry plate, and the 
coloured picture is then reconstituted by placing 
a light behind the grating and viewing the 
picture at the distance of normal vision. In 
the British Journal of Photography for Jan , 1904, 
Dr. Rheinberg suggested a similar process, and 
it has since been taken up by Cheron, Bruignac 
and Raymond, and the latter seems to have 
obtained the most practical arrangement. The 
following description is taken from “ Colour 
Photography,” the supplement to the British 
Journal of Photography for Mar. i, 1907; To 
an ordinary camera is fitted a diaphragm behind 
the lens, and this diaphragm should preferably 
be a narrow rectangle. In front of the plate 
is fitted an ordmary cross-line screen, with 
preferably opaque lines wider than the inter- 
spaces ; behind the screen is placed a prism of 
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Negative Numberer 


from 3 to 8 degrees, and then the plate. The 
exposure is made in the usual way, and a positive 
from a negative made and placed in the position 
of the negative. At present the process is but 
in its infancy, but it promises well, the only 
disadvantages being the prolonged exposures 
required, and the difficulty of exhibiting the 
pictures to more than one person at a time. 

NATURAL HISTORY PHOTOGRAPHY 

The equipment of the naturalist photographer 
largely depends upon the subjects to which he 
intends to devote attention. (For example, 
the reader will find further useful and suggestive 
hints under such headings as “ Insects,” 
“ Fish,” “ Birds,” etc.) For much natural 
history photography a good reflex camera is 
essential. For photographing very shy birds 
and beasts, the improved type of telephoto 
lens, having an aperture of fjj or //lo, and 
requiring only a comparatively short extension 
of camera to obtain on a small plate a large 
image of an object at a considerable distance, 
will be found of the greatest service. All 
cameras and tripods used should be strongly 
made and not have any bright metal fittings 
or highly polished surfaces to reflect the hght 
and attract attention. The tripod may wath 
advantage be painted a dull, dark green, and 
the camera and fittings dead black. A good, 
deep, easily-fitted hood for the front of the 
lens is desirable to cut off strong reflections on 
the front surfaces of the lens, Which are often 
responsible for general flatness or hazy definition. 
The whole of the apparatus should pack into 
thoroughly water-proof cases, for the naturalist 
photographer may frequently have to face 
inclement weather. A well-made Alpine ruck- 
sack is a convenient receptacle for parts of the 
outfit when long distances have to be covered 
on foot. In selecting apparatus, weight must 
be considered, but for the sake of lightness 
and portability, strength and rigidity must not 
be sacrificed. The use of aluminium for any 
parts of photographic apparatus to be used in 
the field for natural history is a questionable 
advantage. If one is working within reach of 
the salt spray of the waves, or where sea water 
IS likely to come in contact with the outfit, 
there will soon be trouble with any alumimum 
fittings. The tripod should be of well matured 
wood, and of the three-fold type, closing to a 
small space, and capable of considerable adjust- 
ment for var^ng heights and inequalities of the 
ground. As it is important to obtain as faithful 
a monochrome rendering of the colours of the 
original subject as possible, isochromatic plates 
should always be used if there is sufficient hght 
to obtain a good exposure. Prints should be 
made upon platinotype for preference, or 
bromide paper, so as to obtain all possible 
detail ana gradation. 

NATURALISTIC PHOTOGRAPHY " 

Under this title a book was published by 
Dr. P. H. Emerson, in i888. Its effect was to 
lead to the production of a class of photographic 
work which had hitherto received little attention. 
The hollow artificiality of much of the photo- 
graphic work that had been accepted with 
approval was realised, and a school of workers 


sprang up who gave their attention to the 
beauties of Nature Many strikingly fine land- 
scape subjects were produced which demon- 
strated that photography was fully capable of 
taking its stand firmly as a graphic art of no 
mean capacity. Pictorial photography in the 
true sense sprang into being. Less and less 
reliance was placed on the theatrical accessories 
of the studio, and photographers went direct 
to Nature for their subjects and effects. 

NATURE PRINTING 

Printing on paper prepared with flower juices 
{see “Anthotype”) and upon fruit; for the 
latter purpose, flexible stencil plates are attached 
to the green fruit, chiefly apples and peaches, 
the sim then printing the pattern as the fruit 
ripens over a period of several weeks. Film 
negatives may be used, but they must possess 
extreme contrasts. 

NEBULAE, PHOTOGRAPHY OF {See 
“Stars, Photographing.”) 

NEEDLEHOLE {See “Pinhole.”) 

NEGATIVE (Fr., N 6 gatif ; Ger., Negativ) 

An image in which the lights and shades are 
reversed ; a term first used by Sir J ohn Herschel, 
in 1840, to describe Talbot's pictures upon 
calotype paper. The first negatives were upon 
paper made translucent by waxing, but glass and 
celluloid have now almost wholly replaced paper. 

NEGATIVE ABERRATION 

The opposite of ordinary (positive) aberration 
in a lens. A concave lens showing negative 
spherical aberration can be used to correct 
positive aberration in a convex lens. 

NEGATIVE BOX {See “Box, Negative.”) 

NEGATIVE CARRIERS AND HOLDERS 

{See “ Enlarging Camera,” “ Plate 
Holder,” etc ) 

NEGATIVE COLLODION PROCESS {See 
“Collodion Process (Wet).”) 

NEGATIVE ENVELOPE (Fr., Envehppe aux 
cliches ; Ger , N egativ-kouvert) 

Thin paper envelopes used for storing nega- 
tives. Particulars of the subject, date of expo- 
sure, and other details may be written outside. 
(Sc^ also “ Negative Storing.”) 

NEGATIVE LENS 

A concave (diminishing) lens, which cannot 
focus rays upon a screen to produce an image. 

NEGATIVE NUMBERER (Fr., NumSrateur 
aux clichis ; Ger., Negativenzdhler) 

There have been several devices for number- 
ing negatives. In one, a small stencil which 
changes automatically to a higher number at 
each exposure is fitted to the camera or dark- 
slide, so that it comes against a comer of the 
plate, the number therefore appearing on 
development. The sheaths of some hand 
cameras have notches indicating their respec- 
tive numbers, which show at the edge when 
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developed; this, of course, only indicates the order 
in which each dozen plates are exposed. Some 
studio operators have a set of separate printed 
numbers, to slip in a small grooved frame, after 
the principle of a church hymn-board. This is 
laid near the sitter so as to come at the margin 
of the plate, and is changed at each exposure. 

NEGATIVE, PAPER (5^^ " Paper Negatives ”) 

NEGATIVE, PERFECT 

The term “ perfect negative is frequently 
met with in photographic literature ; but a 
negative that is perfect for one prmting process 
may be quite tmsui table for another one A 
nice-looking, clean negative, say, one developed 
with hydroqumone, wall often give a print far 
inferior to one sometimes obtained from a 
yellow-stained pyro-developed negative. Of the 
good average negative, R. Child Bayley says 
that, placed film side down, upon a sheet of 
white paper, and looked at from above, the 
edges on which the light did not fall m the 
camera ought to be almost clear ; a slight trace 
of greyncss is unavoidable, unless a backed 
plate is used. There must be an appreciable 
quantity of greyness in the very deepest of the 
shadows, or the plate has not had sufficient 
exposure ; if there is too much the plate has 
been over-exposed. The highest lights, the 
most opaque portions, are tested by placing 
the film m contact with printed matter ; the 
print must be considerably darkened as compared 
wnth the lighter parts of the negative, but it 
should be possible to read it through even the 
most opaque portions without difficulty ; other- 
wise, wdiether the plate was over-exposed, 
correctly exposed, or imder-exposed, it has been 
over-developed. 

At one time the wet-collodion negative was 
thought to give the effect to be aimed at in 
the dry plate , but at the present time the 
Hurter and Driffield dictum, that the negative 
should be judged by its printing qualities alone, 
is generally accepted. 

In process work^ various classes of negatives 
are used They may be in “ half-tone,” ” grain,” 
or in ‘‘ continuous tone.” The last-named 
resembles an ordinary negative, with gradated 
tones, not broken up into dot or gram, but 
must be of very good quality, with full range 
from almost clean glass in the shadows to perfect 
opacity in the lights. Such a negative for 
photogravure or collotype should not be hard, 
but somewhat thin and full of detail, with a 
uniform gradation throughout. 

NEGATIVE, REVERSED 

A negative from which is produced a print 
that represents the object reversed as regards 
left and right. It is easily produced by placing 
the plate in the camera glass side towards the 
lens. Photo-mechanical workers use, as the 
daguerreotype workers did, a reversing mirror 
or prism fitted to the front of the lens and 
throwing a reversed image direct upon the 
late. Negatives already made may be reversed 
y stripping the film and replacing it m a reversed 
position. Reversed negatives are largely used 
for carbon and collotype work. {See ttho “ In- 
version, Lateral.”) 


NEGATIVE STORING (Fr., Magastnage des 
clichis : Ger., N egahvenlagern) 

Negatives are best stored in wooden or metal 
boxes. {See “ Box, Negative.”) Grooved boxes 
and drawers are favoured by some, others pre- 
ferring boxes without grooves and placing each 
negative instead in an envelope bearing the 
number, title, and other parbculars. This takes 
up much less room, but the negatives cannot be 
inspected without removal from the envelopes, 
unless these are transparent. Films are prefer- 
ably stored in albums with stout leaves, in 
which shts are cut to hold the four comers ; 
envelope albums are also made. 

NEGATIVES, OWNERSHIP OF 

Questions as to the ownership of the copyright 
in negatives and the ownership of the negatives 
themselves constantly arise in professional 
work. Taking the ordinary case in which a 
photographer makes, to the order of a customer, 
a negative and supplies prints from it, the 
copyright is the customer’s, but the negative 
itself is the property of the photographer, and 
the latter is free to retain it, destroy it, or 
apparently do anything with it short of printing 
from It, enlarging from it, or copying it unless 
ordered to do so by the customer. (The term 
“ customer ” is here synonymous with ” sitter,” 
except in cases where the person who remunerates 
the photographer is not the person who is 
photographed.) This applies also to all the 
superfluous and rejected negatives made by the 
photographer in the course of producing a 
satisfactory photograph. When such negatives 
are sold, the buyer acquires the rights held by 
their maker , that is, he can do with the 
negatives as he pleases short of infringing 
copyright ; in this connection, though, it is of 
interest to read the article under the heading 
” Copyright.” Naturally, the buyer does not 
buy the right to reproduce the negatives, because 
that right was not possessed by the maker of 
the photographs ; and no greater title in any 
property can be conveyed to a second party 
than was possessed by the first party. The 
English law has always upheld the photographer 
m retaining the negatives of photographs 
supplied , in one case, for example, the High 
Court decided that duplicate negatives made 
by a photographer for the purpose of executing 
an order for prints, the duplicate negatives being 
charged to the customer, must remain the 
property of the photographer. 

NEOMONOSCOPE (Fr., NSomonoscopc ; Ger., 
N eomonoskop) 

Bean’s viewing apparatus for photographs, 
invented about 1862, and consisting of a conical 
box, with a lens or lenses at the upper end and 
a portion of one side removed to admit light. 
The bottom could be withdrawn for the inspec- 
tion of transparent objects. 

NEPHOGRAPH (Fr., NSphographe ; Ger., Ne- 
phograph) 

An apparatus used by meteorologists for photo- 
graphically registering the height and position 
of douds. It 13 furnished with a camera, having 
an electrically-operated shutter, which may be 
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worked from a distance. Two or more of the 
instruments are placed at different stations, 
sometimes far apart, the separation and exact 
relative position of which have been accurately 
ascertained, and exposures are made simul- 
taneously from each. The resulting negatives 
or prints enable the required data to be calcu- 
lated by photogramme trie methods. 

NERNST LAMP (Pr., Lampe Nernst ; Ger., 
Nernst-Lxcht) 

A lamp in which a stout filament composed 
of magnesia and the oxides of rare earths is 
rendered incandescent by the electric current. 
It was invented by Walther Nernst, in 1897 
This illuminant is excellent foi enlarging, 
optical projection, and cinematography with a 



small disc. It is very economical of current, 
carries its own resistance, and is usually furmshed 
with a short length of flexible wire and a con- 
nection that merely requires insertion in the 
bayonet catch of an ordinary incandescent glow 
lamp from which the bulb has been removed 
(see illustration). The filaments when broken 
are readily replaced with fresh ones. Various 
useful modifications by R. W. Paul and others 
have rendered the lump still more adaptable for 
photographic and projection purposes. 

NESSLER’S SOLUTION 

Used for testing certain chemicals — the 
ammonium salts, for example, with which it 
gives a coloration or brownish precipitate It 
is made by dissolving 30 grs of potassium iodide 
in drms. of distilled water, and boiling with 
successive portions of sohd mercuric iodide 
until some of the latter remains undissolved. 
The liquid is then added to oz. of distilled 
water, filtered, and the filtrate mixed with 
120 grs. of caustic potash dissolved in 4 drms. 
of water, and the whole agam filtered. There 
are other formulae. 

NEUHAUSS'S BLEACH-OUT PROCESS 

Dr. Neuhauss, of Berlin, has paid particular 
attention to the bleachiiig-out process, and 
gives the following instructions for workmg the 
same : — 

Soft emulsion gela- 
tine . , 2 oz. no g. 

Distilled water to . 20 „ 1,000 ccs. 

Allow to soak in the water, melt by the aid of 
a water-bath, and add with constant stirring — 


Methylene blue BB 

(Bayer) (-2% sol.) 528 mins. 60 ccs, 
Auramine, concen- 
trated (Bayer) (-2% 

alcohol sol.). . 332 „ 15 ,» 

Prythrosine (Schuc- 

hardt)(-5%sol.) . 264 „ 30 „ 

Then filter and heat for four or five hours to 
104® P. (40° C.) before coating When dry, the 
plates must be bathed in — 

Hydrogen peroxide 

(3<^% sol.) . . 660 mins. 75 ceSw 

Pther to . .20 oz 1,000 „ 

for at least five minutes. Instead of the ether 
solution, the following may be used, and gives 
greater sensitiveness : — 

Chloral . . .176 grs. 20 g. 

Caustic soda (10% sol.) 5 mins. *5 ccs. 

Instead of bathing the plate in the peroxide 
solution, the latter may be added to the gelatine, 
and then the following formula should be 
used : — 

Methylene blue BB 

(as above) . . 480 nuns. 50 ccs. 

Auramine (as above) 192 ,, 20 ,, 

Hrythrosme ,, 384 ,, 40 „ 

Add these to the gelatine solution at as low a 
temperature as possible, and add 10 per cent, 
of the total quantity of 30 per cent solution of 
hydrogen peroxide, and immediately coat the 
plates. 

NEUTRAL OXALATE {See “ Potassium 
Oxalate.’') 

NICKEL (Pr. and Ger., Ntchel) 

The electro-deposition of nickel has lately 
come into considerable use in the graphic arts. 
Zinc etchings are often nickellod to prevent 
corrosion. Stereotype plates are nickel faced 
to make them wear and print better. Nickel 
and nickel steel electrotypes are being produced 
by direct deposition on the wax luoifld. 

NICOL PRISM 

Used in microscopy for polarising light, and 
consisting of a small block of Iceland spar one 
of the edges of which is cut to an angle of 68® 
to the long axis. The prism is divided to form 
two prisms, which are cemented together by 
Canada balsam. A ray of hght passing through 
the cemented surfaces is split up into two 
portions ; one, known as the ordinary ray, passes 
out at the side and is lost, whereas the other, 
the extraordinary ray, emerges from the end of 
the Nicol prism and through the object which 
is being examined into the microscopic objective. 
The prism is mounted in a revolving cell situated 
tinder the stage of the microscope. {See a/ so 
“ Polariscope.”) 

NIEPCE, JOSEPH NietPHORE 

Bom at Chfilons-sur-Saone, 1765 ; died 1833. 
A French chemist who began his photographic 
experiments about the year 1814. In 1824 he 
obtained light impressions on bitumen spread 
upon plates of metal. Six to eight hours* 
exposure was necessary, when the parts acted 
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Upon by light became hardeiied and were rendered 
insoluble, while the rest could be dissolved 
away. The exposed portions of the metal were 
then etched and used as printing plates. On 
December 5, 1829, he entered into an arrange- 
ment with Daguerre to exchange with one 
another information regarding all their attempts 
to fix the pictures obtained by the camera 
obscura, Niepce and Daguerre worked together 
until the former’s death, when his son Isidore 
took his place. 

NIEPCEOTYPE 

One of the earliest photographic processes, 
and called by the above name after its dis- 
coverer, Niepce. He found that bitumen 
became insoluble by the action of light {see 
“ Asphaltum ”). Pewter plates were coaled 
With bitumen and exposed to light under a 
print. Afterwards, efforts were made to expose 
the plates in the camera, but the necessary 
exposure was found to be excessive, so that 
the process had only a limited application. 
Niepce at first only endeavoured to get a picture 
on the plate m the bitumen varnish, hut after- 
wards he etched the plates to make printing 
blocks, and thus was the first to make photo- 
engravings. The earhest photo-engraving by 
Niepce is a portrait of Cardinal d’Amboisc, now 
preserved in the museum of Chalons. It was 
copied by contact from a print. 

NIEVSKY’S PROCESS 

A ferrotype process in which ferrotype dry 
plates are used instead of wet collodion. Intro- 
duced by L. Nievsky in 1891. 

NIGHT EFFECTS 

These, both artificial and real, will be fotmd 
described imder various headings ; for example, 
“ Night Photography,” ” Moonlight Effects,” 
“ Candle-light Effects,” ” Firelight Effects,” etc. 

NIGHT PHOTOGRAPHY 

Photography by the aid of the artificial light 
of towns or by that of the moon. The practice 
of producing ‘‘ night photographs ” by what is 
known as a double exposure — a very short one 
by day and then by leaving the camera in 
position and givmg a long exposure at night — 
does not give true night pictures. The exposure 
necessary for true night photography is not so 
protracted as might be supposed, and it is 
possible nowadays to take snapshots ” in 
well lighted streets at night, the camera being 
held in the hand, and a very large aperture and 
the very fastest plates being required. Ordinary 
night work can be done easily with an ordinary 
camera and lens, and the fast plate used for 
daylight work. With a lens working at //8, 
a plate of a speed of about 250 H. and D. and 
the time about one hour iter sunset, the 
exposure required for different classes of subjects 
will work out somewhat at follows : lUiuninated 
shop windows, decorations, etc., two minutes ; 
the same subjects, not including the lights 
themselves, but only the effects of lights on the 
objects, five minutes. Open subiects, such as 
streets and squares in towns well lighted, ten 
minutes; the same subjects, when heavy dark 
obiects have to be registered with a certam 


amoimt of detail, 20 minutes. The country-side 
on a bright moonlight night, 30 minutes ; but 
this subject is very variable in character and 
conditions, so that this estimate is only approxi- 
mate. These exposures are given only as bases 
to start from, and each worker must find out 
his own exposure data. If snow is on the 
ground the exposure, as a rule, can be halved. 
If the ground is wet with ram water (not merely 
greasy), one- third can be taken off the exposure. 
Moonlight or its absence makes a great difference 
in the duration of exposure, and at least one 
third can be taken on when strong moonlight 
is present. On the country-side, where there 
is little artificial light available, the absence of 
moonlight will make night work, when there is 
no snow on the ground, almost impossible. 
The nature of the subject again will greatly 
influence the time of exposure. If night 
exposures are to be accurately and quickly 
determined, one must be able to constilt his 
record of exposures, each of which must be kept 
with the time, place, state of the weather, 
plate, aperture of lens, etc , all recorded for 
future reference. If instead of using the lens 
at //8 it is possible to expose at //3, as in the 
case of certain modem but expensive lenses, 
the exposure will be reduced to at least one- 
eighth of those before given ; and by using a 
plate working at 400 H. and D., then the exposure 
can again be halved. To be able in 2 J minutes 
to take a subject which under the former con- 
ditions required 40 minutes makes a w^onderful 
difference to the photographer’s comfort on a 
cold and inclement night ; to reduce minutes 
to 5 seconds is to be able to get figures showing 
little movement ; while to give one-third of a 
second instead of a minute is to take “ snap- 
shots ” in the streets with the camera held in 
the hand. 

It IS now a matter of common practice in 
London and other well-lighted towns to take 
moving figure subjects by the light of the street 
lamps. There is much difference of opinion as 
to whether isochromatic plates give better 
results than the non-colour-sensitive. The 
photographer should experiment with the fastest 
plates obtainable, including Extra Speedy (not 
the press variety, which are designed to give too 
much contrast) and the Super Speed Ortho. The 
developing of negatives of night subjects is as 
difficult as the exposing Plenty of water 
should be used. Perhaps the plan most favoured 
is to begin development with a developer of 
ordinary strength (without any bromide), and 
after detail is fairly out to pour off tlie developer 
and, after rinsmg the plate, cover it with water 
and leave it to progress by itself. Many get 
excellent results by diluting the developer with 
three to four times the usual amount of water 
and letting the development proceed very 
slowly. Anyway, a night negative will look a 
poor, weak thmg to a day worker. Some night 
workers find that the warming of the developer 
tends to reduce halation, and to soften the 
hard results caused by fog Taking the normal 
temperature of the developer to be about 
65® F. (18® C.), it may with many plates be 

f radually raised to 80® F. (27® C.) without the 
Im leaving the glass, but great care must be 
taken in handling the film in its softened con- 
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dition. As to developers, metol alone, pyro soda, 
rodinal, etc., are used. When a negative shows 
bad halation, it should be bleached with the 
ordinary mercuiy bath, and then “surface de- 
veloped” only with some cjuick- acting developer, 
whipping out the plate before the developer has 
time to work through to the halated parts. 

NITRE [See ” Potassium Nitrate.”) 

NITRIC ACID (Pr., Acide nitrtque ; Ger. 
Sal peters dure) 

Synonyms, aqua fortis, hydrogen nitrate. 
HNOs. A colourless, fuming liquid when pure, 
which strongly attacks the skin, causing painful 
burns, or with short contact a brown stain. 
It is prepared by distillation from saltpetre 
and sulphuric acid. Used as a preservative in 
the pyro developer. The acid should always 
be kept in a glass-stoppered bottle. Should 
the acid be spilled upon the clothes or skin, 
apply chalk, hme, or magnesia. 

in process work, nitric acid is the universally- 
used mordant for etching zmc. From 5 to 
20 per cent, is the range of baths employed. 

NITROCELLULOSE (Fr., Cellulose nttrSe ; 
Ger , Nitrocellulose) 

Formed by the action of nitric acid on cellulose, 
and important as forming the ba.sis of all 
collodions and celluloid. {See “ Pyroxyline.”) 

NITROGEN IODIDE 

A black, extremely explosive powder. NIII*. 
It is of purely theoretical interest as being very 
light-sensitive. 

NITRO-HYDROCHLORIC ACID (Fr., Eau 

regale ; Cor., Kdntgswasser) 

Synonyms, aqua regia, nitro-muriatic, chloro- 
nitrous or chloroazotic acid. Miscible in all 
proportions with water and alcohol, A fuming 
yellowish liquid made by mixing i part of 
pure nitric and 3 parts pure hydrochloric acid. 
It is used to dissolve gold and platinum, and 
should be kept cool and 111 the dark. The fumes 
cause intense irritation to the mucous membrane. 

NODAL POINTS, OR GAUSS POINTS 

A ray of light falling obliquely upon a plate 
of glass or other transparent medium does not 
pass through in a straight line, but is refracted 
and emerges m a direction parallel to its original 



Diagram showing Nodal Points 

path. The same thing occurs when a ray falls 
obliquely upon the surface of a lens, as shown 
in the diagram. A ray of light proceeding 
from A enters tne lens at B, is refracted and 


leaves it at C, proceeding to D in a parallel direc- 
tion. A B and c D extended to the principal 
aifls of the lens give the two nodal points N N. 
That nearest the object is called the “node 
of admission,” and that nearest the image the 
“ node of emergence,” or “ node of emission.” 
It is from the latter that the focal length of a 
lens or combination of lenses is measured, and 
at this point a lens for use in a panoramic camera 
must be pivoted. The nodal points are not 
necessarily situated within the lens. They may 
be before or behind it, and they may be crossed ; 
that is to say, the node of emergence may be 
farther from the plate than the node of admission. 
With many modem anastigmats the nodes are 
so far outside the lens that considerable difference 
in the camera extension is necessary, according 
to whether the convex or concave side is turned 
to the object. 

NORRIS'S COLLODION PLATES 

One of the earliest forms of collodion dry plates, 
introduced by Dr. Hill Norris, of Birmingham, in 
May, 1855. 

NORWICH FILM {See “ Film.”) 

NUDE, PHOTOGRAPHY OF THE 

The nude figure, male and female, is exten- 
sively and successfully treated by painters and 
draughtsmen. To photographers, however, this 
particular cla.ss of work offers less opportumty 
for successful effects. In some hands results 
have been secured that are quite pleasing and 
satisfactory, but in the ordinary way the chances 
of complete success are remote. The great 
difficulty lies in the fact that the photographer 
does not possess the unlimited facilities of the 
artist for idealising, for combining, modifying, 
emphasising, and suppressing, to secure the 
final satisfactory result. For purposes of figure 
study, good photographs of the nude have a 
real value and use. The introduction of nude 
figures into landscapes has also been success- 
fully accomplished in some cases. But the 
treatment of the single nude figure for pictorial 
purposes is seldom satisfactory in the plioto- 
grapher’s hands, although this is not because 
photography is not eminently capable of render- 
ing the beautiful contours, texture, and delicate 
light and shade of the human body. The 
difficulty lies rather in first securing the perfectly 
artistic model, and then rendering it by photo- 
graphic means with that ideal perfection and 
purity which should characterise all renderings 
of the nude figure. Too often the result is 
mere nakedness, which is a different thing 
altogether. On the whole, therefore, this class 
of work is better left alone by the ordinary 
photographer. 

NUMERICAL APERTURE 

Usually written N.A. The present system, 
almost universally adopted, of describing the 
aperture of microscopic objectives and substage 
condensers was devised by Abb6, in 1873. The 
numerical aperture of an objective is the sine 
of half the angle of aperture multiplied by the 
refractive index of the medium in which the 
objective works (air in dry lenses, water, oil, 
etc., m immersion lenses). 
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OBERNETTER'S PAPERS 

A collodio- chloride paper, introduced in 1868, 
and a gelatino-chloride paper, in 1884, both by 
J. B. Obemetter, of Munich. 

OBERNETTER'S PROCESSES 

A photogravure process {see hichtkupfer- 
druck ”) and a printing process {see “ Ferric 
Salts, Printing with"). 

OBJECT GLASS 

Abbreviation, O G. The image-forming lens 
of a telescope or microscope. {See “ Objective.") 

OBJECTIVE 

The lens in any optical system — such as a 
telescope, microscope, or photographic camera — 
which forms or projects an image either for 
examination by means of an eyepiece or for 
reception by a sensitised surface. The objectives 
of ordinary telescopes and microscopes are 
usually corrected for visual use only, and require 
a small allowance to be made when used for 
photography, so as to bring the surface of the 
plate into the position of sharpest focus Supple- 
mentary lenses for effecting this correction are 
sometimes fitted to telescopic objectives, and 
compensating eyepieces, or oculars, to micro- 
scopic objectives Many objectives of both 
classes are now made especially for photography. 

The projecting lens of an optical lantern or 
cinematograph is usually called the objective. 

The focal lengths of the microscope objectives 
in general use range from 3 in. to in., but 
lenses of both lower and higher powers are manu- 
factured. These figures refer to the equivalent 
focal lengths and not to the distance of the lens 
from the object when the latter is in focus. 

Objectives of less than ^ m. focus are almost 
invariably immersion lenses ; that is, a medium, 
generally oil, fills the space between the front 
lens of the objective and the cover slip over 
the object ; by using in this way a medium of 
higher refractive index than air, a higher 
numerical aperture, and consequently increased 
defimtion, can be obtained. In some older 
types of lenses water was the immersion medium, 
but cedar oil is now almost universally used, 
as it is of practically the same refractive index 
as crown glass. The depth of focus given by 
microscope objectives, which is of more import- 
ance for photographic than visual work, is 
extremely limited, especially with high powers. 
The penetration or depth of focus of a lens 
is approximately ^ of its focal length ; thus 
the penetration of an objective of ^ in. focal 
length would be about in. In photo- 

micrography the depth of focus would be con- 
siderably less than this, but stops can be placed 
in low-power microscope objectives to increase 
the depth of focus, and when thick sections 


or specimens are photographed, this plan is 
often necessary. 

In microscopy the magnifying power of a 
lens refers to the number of diameters by which 
the image given by the objective at a ^stance 
of 10 in. from the back lens magnifies the object , 
this is easily estimated when the focal length 
is known, as an objective of i in. focal length 
gives a magnification of ten diameters at a 
distance of 10 in. from the lens ; therefore, a 
^ in. objective would magnify 60 diameters at 
the same distance. These figures represent the 
magnifying power of the objectives without the 
eyepiece, and are termed the initial power of 
the lens. When an eyepiece is used, the initial 
power of the objective multiplied by the magni- 
fying power of the eyepiece, gives the total 
magnification of the lenses. 

The resolving power of an objective — that is, 
the number of lines per inch which the lens 
will separate or resolve — does not depend u^on 
its magnification, but upon the numerical 
aperture {which see)^ and a lens with a high 
N A. will give better definition than a lens of 
higher magmfying power with a lower N.A. 

Objectives with high N.A. have a small 
working distance between object and lens, and 
consequently less depth of focus. In photo- 
micrography a good working distance and depth 
of dc^ition are often extremely useful, and on 
this account an objective of high N.A. is not 
always desirable. 

The best type of objective is known as the 
apochromat, which is expensive, and in practical 
work but little superior to first-class achroniats, 
especially when colour filters are used. All 
modem objectives are fitted with the R.M.S. 
screw, that is, the worm at the back of the 
lens which is screwed into the body tube always 
has the same number of threads per inch, and 
any objective can be used with any microscope 

OIL LAMPS {See “ Dark-room Lamp.") 

OIL TESTER {See “ Aerometer " and 
“ Oleometer.") 

OIL OF VITRIOL {See “Sulphuric Acid.") 

OILED NEGATIVES {See “ Paper Negatives.") 

OIL-OZOBROME {See “ Ozobrome, Oil.") 

OIL-PAINTINGS, PHOTOGRAPHING {See 
“Paintings, Photographing.") 

OIL-PIGMENT PROCESS 

A method of producing prints in pigment or 
ink applied with a bmsh. As contact printing 
is an essential part of the process it follows 
that an enlarged negative must be made before 
379 
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such a print can be obtained of a subject 
originally taken on a small plate. It was to 
obviate this that the bromoil process was 
evolved. The steps preceding the actual pig- 
menting are few and simple. Special paper 
made for the purpose may be obtained, but a 
variety that is perfectly satisfactory is that 
supplied for the final support in the double- 
transfer carbon process. In any case it is 
simply a paper coated with gelatine. This has 
to be sensitised. It should then be stored in 
a calcium tube, but it is preferable to use it the 
next day if possible, so that it is best only to 
sensitise such quantities as are wanted for 
unmediate use. 

A 10 per cent, solution of potassium bichromate 
is an efiective sensitiser. It should be applied 
by means of a Blanchard brush {see “ Brushes’*). 
Equal quantities of potassium bichromate 
solution and of methylated spirit are placed in 
a dean porcelain dish, which is tilted so that 
the solution lies at one end. One ounce of each is 
more than suf&cient for half a dozen 12 in by 
10 in. sheets A piece of the paper is laid face 
upwards on a pad of folded newspaper, and the 
brush IS charged with solution and drawn across 
the paper first in one direction and then at 
right angles to it. Only enough solution should 
be taken to cover the surface. The stroking 
action in two directions is continued until the 
streaks on the surface practically disappear as 
the gelatine absorbs the sensitiser. The sheet 
is then pinned up, by one corner only, to dry, 
and the other sheets treated similarly. The 
sensitising should be done by a yellow light that 
would be fairly safe for bromide work, and 
the drying completed in the dark-room. When 
dry, the sheets may be placed in a box or tube, 
and should be protected from actinic light with 
the same care as m the case of platinotype paper. 
In fact, the paper resembles platinotype in its 
sensitiveness to light, and in the character of 
the image that prints out under the negative. 
Printing is continued imtil all that is required 
in the finished prmt is visible. 

The prints are now washed m several changes 
of water. The yellow bichromate stam first 
disappears, but washing should be continued 
until there is practically no trace of colour even 
in the darkest shadows. In cold weather the 
temperature of the later washing waters should 
be raised to 60® or 65® F. (15*5® or 18° C.). 
The paper finally shows the subject as a gelatine 
relief, the high lights appearing considerably 
raised. Pigmenting may be proceeded with at 
once, or the prints may be dried and stored 
away for future treatment. Ip the latter case 
it is only necessary to re-soak the prints until the 
relief is again evident. For the method of 
finishing the print, see the outline of procedure 
given under the heading “ Pigmenting.” 

OLEOMETER (Fr., OUomttre ; Ger., Oleometer) 

Another name for the aerometer, a form of 
hydrometer specially graduated for testing the 
specific gravity of oils. 

OMNICOLORE PLATE 

This is a screen colour plate of French 
manufacture, the patent of Ducos du Hauron 
and De Bercegorol. By means of a printing 


machine two lines in greasy ink are printed on 
gelatinised glass at right angles to one another, 
thus leaving little rectangles between the Hues 
of gelatine, which is alone permeable to aqueous 
dye solutions. A compensating yellow screen or 
filter is used with the plates, and this and the 
filter elements reduce the speed of the emulsion 
to about 2 \ Watkins, 17 H. and D., or 27 W3mne. 

It is advisable to manipulate the plates in 
the dark, and they must be placed with the 
glass towards the lens and a piece of opaque 
card in contact with the film to prevent it from 
being injured. The compensating filter should 
be placed behind the lens and the ground glass 
reversed, or with fixed-focus cameras the insertion 
of the screen behind the lens sufficiently lengthens 
the focus for ordinal^ purposes. The developer 
recommended is : — 


Metol 

36 

grs. 

4 

g- 

Sodium sulphite 





(anhydrous) 

I 

oz 

50 

»» 

Hydroquinone 

18 

grs. 

2 

it 

Potass carbonate (dry) 

264 


30 

it 

Potassium bromine . 

8i „ 

I 

it 

“Hypo” sol. (i : 1000) 

145 

mins 

15 

CCS. 

Distilled water to 

20 

oz. 

1,000 

ii 


Development should be continued for five 
minutes, the plate washed for 15 to 20 seconds, 
and then immersed in the reversing bath of — 

Potassium or sodium 

bichromate . . 70 grs. 8 g. 

Sulphuric acid . .114 mins. 12 ccs. 

Distilled water to . 20 oz. 1,000 ,, 

In which it should be left for about two minutes 
with gentle rocking. If a negative is required, 
naturally the plate is fixed after the first develop- 
ment and not reversed. If a positive is required, 
then the plate in the bichromate bath should 
be taken out into daylight for three or four 
minutes, or for five or six minutes to artificial 
light, and as soon as the whole of the image is 
dissolved, immersed in a 5 per cent, solution of 
bisulphite lye or metabisulphite, or 20 per cent, 
solution of sodium sulphite. The plate should 
then be re-immersed in the developer for five or 
vSix minutes, and when sufiiciently dense, washed 
for about 30 seconds and fixed in — 

Sodium hyposulphite 2J oz. 1^5 g* 
Sodium metabisul- 
phite . . . 265 grs. 25 „ 

Water to , . 20 oz. i,cxK) ccs. 

Next wash for 20 to 30 minutes in running 
water, dry, and varnish with a 15 per cent, 
solution of mastic or dammar in benzole. 

Under-exposed or too dense pictures may be 
improved by reducing in a “hypo” and fern- 
cyanide reducer; or weak pictures may be 
intensified with mercuric chloride followed by 
sulphite. 

OPACITY (Fr., OpaciU : Ger., Schwarzung) 
The optical property of a substance, such as 
silver, to impede the passage of light through 
it. In sensitometry it is termed — 

__ I^ Intensity of incident light 
“ X ** Intensity of transmitted light 
Thus, if we assume the mtensity of the incident 
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to be I and that of the transmitted light i-, 


obviously ^ 

4 


! 4, which is the opacity of silver 
that reduces the light to one-fourth 


OPACITY BALANCE 

An instrument devised by Chapman Jones 
for mcasurmg the opacities of bromide prints 
and other surfaces. 


OPACITY METER 

There are various instruments for measuring 
the opacities of negatives, etc., such as spectro- 
photometers, polarisation photometers, the 
modified Bunsen photometer of Hurter and 
Driffield, and the Chapman Jones opacity 
meter. In the last named {see the diagram) an 
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incandescent gas light shines through aperture b 
upon an Abney screen C, a beam also being carried 
round the velvet-lined tube (by means of the 
mirrors d) to illumine the translucent part of 
the screen to which a negative is clipped. As a 
rule, m practical seiisi tome try {which see), the 
logarithms of the opacities are termed “ densi- 
ties ” and are plotted. 

OPALINES 

Photographs mounted under glass and then 
upon plush or other supports The glasses 
and all other necessary materials are supplied 
by dealers. A print, preferably P.O.P., is 
mounted, while wet, face downwards upon the 
cleansed bevelled glass; it may or may not 
have been treated with formaline or other 
hardening solution. For mountmg, use ^ oz. 
of gelatine in 5 oz. of water, allowing this to 
stand for a time, and then melting by gentle 
heat. Strain the warm gelatine solution through 
mushn into a flat dish, and while still warm 
soak each print in it bodily for about a minute 
and transfer, face downwards, to the glass, 
avoiding air bubbles. Should bubbles form, 
slide tlie wet print neatly off the glass and then 
back agam over the edge, or roll the print with 
a rubber squeegee. If the original gelatine 
of the print is soft, no additional gelatine 
mountant may be necessary The edges of 
the print should be flush with those of the 
glass, but when there is a gilt border, the print 
may be a trifle smaller. If desired, an ungilt, 
plain, bevelled glass may be used, the print 
being of such size as to leave a margin of clear 
glass all roimd ; a backmg of white or coloured 
paper can then be applied. 

OPALS, OR OPALOTYPES (Fr., Opales : 

Ger., Opals) 

Photographs may be transferred to opal 
glass by the carbon procCvSs, or the opals sen- 
sitised (or bought ready prepared) and printed 
upon direct, exactly as when using bromide 
paper. To ensure a perfectly dean and even 


border, use a printing frame a size larger than 
the opal, and prepare a suitable mask having 
a dean-cut opening. Place a piece of deaned 
glass in the frame and upon it the negative. 
Then, in a good light, place the mask in a 
suitable position on the film side of the negative, 
being careful not to move it when it is once in 
position. By the light of the ruby lamp, place 
the sensitive opal over the mask in such a way 
that the image, as seen through the mask, is 
in the centre, and that the margin of the opal, 
covered by the mask, is even. Put on the back 
of the frame, expose, develop, and finish. 

For vignetted opals, use artificial light, and 
place an ordinary vignetter about i in. in front 
of the frame ; then expose to a weak light, 
such as that of a match or a candle, moving 
the light so as to soften the vignetting effect. 
To asvsist in securing clean margins, use fresh 
developer ; but if stains or markings appear, 
dean them off with the iodine-cyanide reducer, 
After fixing and drying, coat with crystal varnish. 


OPAQUE, OR OPAQUE PIGMENT 

A blocking-out material for use on negatives, 
and consisting of any mixture sufficiently 
opaque to prevent the light acting through 
the covered parts of the negative. Brunswick 
black and red water-colour paint, such as 
Indian red, are largely used, the latter when 
working on the film side of the negative, because 
of the ease with whidi it may be washed off 
with water. For the glass side, use Brunswick 
black, or the following : — 


Turpentine 
AvSphaltum 
Beeswax 
Carbon black 


2^ oz. 

i » 

40 grs. 
20 „ 


2t;o CCS. 
28 g. 

9 „ 
4*5 o 


Mix well and apply with a brush. 


OPEN APERTURE (See “ Aperture.”) 


OPEN LANDSCAPE 

A view in which there is no near foreground ; 
for example, that seen from an elevated spot. 

OPERA-GLASS CAMERA (Fr , Chambre 
lorgnette ; Ger., Opernglas-kamera) 

A camera resembling an opera- or field-glass, 
and so designed that it may be worked while 



held close to the eye. A illustrates a modem 
pattern of stereoscopic binocular, which permits 
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the pictures to be taken at a right angle to the 
direction in which the glass is ostensibly pointed. 
The two concealed lenses of the camera arc at 
I, and M, while one eyeglass, N, acts as a finder 
by means of a mirror inclined at an angle of 45°, 
as shown at B, a sectional view of the apparatus. 
The camera takes a dozen plates in a magazine. 

OPHTHALCHROMAT LENS 

A biconvex fluid lens patented in 1905 in 
Germany. It worked at fjg. 

OPTICAL AXIS 

A straight line joining the centres of curvature 
of a spherical lens is called the principal optical 
axis. In the case of a lens having one plane 
surface, the principal axis passes through the 
centre of curvature of the spherical face and is 
erpendicular to the plane face. It is, of course, 
ighly necessary in combining glasses to form 
a photographic lens that the principal optical 
axes should be absolutely coincident. 

A straight line passing through the optical 
centre of a lens, and making with the principal 
axis a more or less large angle, is called the 
“ secondary axis.’* 

OPTICAL CENTRE 

The point at which rays passing through a 
lens cross each other. It is only in the case 
of a symmetrical lens that the mechanical and 
optical centres coincide. According to the 
form of the lens and the position in which it 
IS placed, the optical centre may be within 
the lens, or considerably before or behind it. 
It is often stated that the focal length of a 
lens should be measured from its optical centre, 
but this is not correct ; the point measured 
from should be the node of emission. 

OPTICAL CONTACT 

The condition existing when the surfaces of 
two pieces of glass, or those of a piece of glass 
and another substance, are in such intimate 
contact that all air is excluded. Under these 
conditions the surface of the glass that is in 
optical contact with the other substance, or 
the two glass surfaces that are in contact, cease 
to reflect light. But light is reflected by an 
opaque substance in optical contact with glass. 
Backing on a dry plate must be in optical con- 
tact if it is to be efficient ; hence a piece of 
black velvet or paper at the back of a plate, 
sometimes advocated as a substitute for backing, 
is of small efficiency. The various glasses 
which form the combinations of a lens are 
cemented together in optical contact by means 
of Canada balsam. Prints are sometimes 
mounted in optical contact with glass, producing 
a very brilliant result. Prints on albumemsed 
paper and on collodion emulsion paper, do not 
require preparation ; but those on gelatine 
pnnting-out or on bromide or gaslight papers 
should be hardened m a bath of formaline i part 
and water 10 parts. The glass that is to receive 
the print must be thoroughly clean and, after 
slightly warming, should have a solution of 
gelatine (about 1 5 grs. per i oz. of water) poured 
upon it. A print is laid face down on the 
gelatine, and squeegeed into contact so as to 
expel most of the gelatine and all the air. 


OPTICAL GLASS {See ‘ Glass.”) 

OPTICAL INTENSIFICATION 

A process for obtaining an intensified negative 
without the employment of chemical intensi- 
fication. The details of a thin negative may 
be more plainly seen if the negative is laid film 
side downwards upon white paper, the light 
being reflected through the negative and giving 
the same effect as if two identical negatives 
were superimposed and held up to the light. 
A thin negative so backed is copied in the 
camera and the resultant positive is, in turn, 
copied (backed up with white paper as before), 
or a negative is made from the positive by 
direct contact. Lord Rayleigh, in 1897, recom- 
mended backing up a thin negative with mercury, 
or with a flat, polished reflector, and illuminating 
in a special way, but the process first named 
above gives as good results. 

OPTICAL LANTERN 

An appliance, popularly known as the “ magic 
lantern,” by means of which transparencies 
are optically projected by artificial light upon 
a screen, the diameter of the image being thereby 
increased by from 24 to 1 50 times. The enlarging 
lantern {which see) is an optical lantern, but the 
increase m the size of the image rarely exceeds 
from 20 to 30 times, and is generally much less. 
An optical lantern comprises a body, an 
illuminant, an optical system, and means for 
holding the transparency (slide) in the path of 
the light. The body may be of wood or metal, 
the former (gener^ly mahogany) being the 
stronger, and the latter being the lighter, and 
therefore having advantages from the point 
of view of portability. A typical high-class 
lantern having a wooden body is here illustrated. 
There should be a door on one or both sides, 
and a close-fitting cowl or crinkle as light-tight 
as possible. When an oil-lamp is the source 
of light, the chimney projects at the top. The 
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illuminant {see the next article) is supported 
by the body in line with the optical axis of the 
lenses, and the lamp or jet is moimted on a 
metal plate or in a metal tray, which slides in 
grooves formed in the lantern body, it being 
necessary to provide for adjusting the distance 
between the condenser and the illuminant. 
The condenser, consisting in its commonest 





Optical Lantern 


383 


Optical Sensitisers 


fonn of two plano-convex lenses mounted in 
a brass cell with the convex surfaces facing 
each other (s^e “Condenser”), collects the 
light rays and causes them to illuminate the 
transparency evenly ; thence the rays pass to 
the objective lens, which projects them upon 
the screen, (For a diagram explaining the 
optical principle involved, see “ Condenser.”) 
The objective is a lens of the Petzval portrait 
type (see “I/cns”), but it is not wise to use it 
for photography, as its visual focus may not 
coincide with the actinic focus. The draw-tubes 
in the front of the lantern, and the rack and 
pinion on the jacket of the objective tube, allow 
of proper focusing. Frequently, in front of the 
lens mount is a “ flasher,” consisting of a 
hinged or pivoted disc serving as a lens cap. 
The transparency, earned in a wooden slide 
carrier having a to-and-fro movement, is 
inserted into the stage of the lantern imme- 
diately in front of the condenser, the carrier 
being held m place by a spring plate. 

To shield the audience from stray light rays, 
it is usual to fit a heavy curtain to the back of 
the lantern 

A “ single ” lantern has but one illuminant 
and optical system ; a “ biunial ” has two, 
one above the other ; and a “ triunial ” (now 
but rarely used) has three. When oil is the 
illuminant it is necessary to have the systems 
(actually separate lanterns) side by side. Biunial 
and triunial lanterns were much used in earlier 
days for the production of the then popular 
dissolving views [which see) 

The screen may be a white sheet, or a plastered 
wall painted “ flat ” or “ dead ” white. Col- 
lapsible frames for sheet screens are commercial 
articles. When the lantern is behind the 
screen and the audience in front, the screen 
should be wetted to make it more translucent, 
and the .slides should be inserted into the carrier 
with the fronts facing the screen. Ordinarily, 
AN hen both lantern and audience are in front of 
the screen, the slides are inserted with their 
fronts facing the operator, who stands to one 
side of and .slightly to the back of the lantern 
stage. Always, the slides are inserted upside 
down, but unless they have been carefully 
“ spotted ” beforehand (see “ lyaiitera Slides, 
Masking, Binding, and Spotting ”), some of them 
are sure to be shown upside down on the screen. 
The lanternist should accept unspotted slides 
only at the lecturer's risk. 

In connection with the calculation of the 
size of the disc on the screen, of the distance of 
the lantern from screen, or of the focal length 
of the lens to be employed, it should be said 
that the use of a set of interchangeable objec- 
tives renders the lanternist largely superior 
to the difficulties frequently caused by par- 
ticularly small or large halls, and by the in- 
convenient placing of pillars, lights, etc., in the 
building. 

The size of the disc of light projected by a 
lantern upon a screen depends upon the focal 
length of the lens and the distance between 
lantern and screen. Assuming the diameter of 
the slide to be 3 m., the size of the disc under 
certain conditions is found by multiplying 3 by 
the distance (m feet) between lantern and screen 
and dividing by the focal length of the lens in 


inches. Thus, at a distance of 40 ft., a 7 -in. lens 
gives a picture more than 17 ft. in diameter, as 

** I7|. To determine the focal length 

of lens necessary under certain conditions, mul- 
tiply 3 by the distance and divide by the 
diameter of the desired disc. Thus, at a distance 
of 24 ft., and to produce an 8-ft. disc, a lens 
of 9-in. focal length would be necessary, as 

^ — = 9. To determine the distance at 

which a given lens will produce a given di.sc, 
multiply the focal length by the diameter of 
the disc and divide by 3. Thus, a 9-m. lens 
would produce a lo-ft. disc at a distance of 30 ft., 

as -= ^o. A simple calculation on the 

ImCvS of the above saves the lanternist the trouble 
of trying different lenses or of shifting his 
apparatus. 

The “ opaque ” lantern — that is, a lantern for 
projecting images of opaque objects — is described 
under the heading “ Aphengescope.” 

OPTICAL LANTERN ILLUMINANTS 

Given in the order of their efficiency, optical 
lantern illuminants include the oil-lamp, incan- 
descent gas, acetylene, limelight, and the arc 
lamp. Metallic filament electric incandescent 
lamps are also used occasionally, but these share 
with the oil-lamp and incandescent mantle the 
disadvantage of the light being emitted by a 
relatively large surface instead of coming from 
a point, or, at most, a spot. The oil-lamp is 
beconung more and more a thing of the past. 
It has two, three or four wicks, and much of the 
light emitted by it is wasted ; m addition, if 
not kept scrupulously clean it is smelly, many 
patterns are liable to smoke, and the heights of 
wick and chimney are matters for careful 
adjustment. The incandescent gas mantle is 
much more cleanly in use, but the illumination 
is not much increased, and the mantle, after 
one use, is very fragile. Acetylene (which see) 
g; res a much more intense light than either oil 
of incandescent gas, but it needs a generator, 
to the employment of which many people have 
objections, but which, if of reliable make and 
properly used, is a perfectly safe device ; the 
use of compressed (actually dissolved) acetylene, 
obtainable in cylinders, opens up possibilities 
where the light itself is preferred, but the 
generator objected to. Limelight (which see) 
was, until quite recent years, the most popular 
and the most generally convenieut illuminant, 
\>ut in all places where electric current is available 
it must now give place to the arc lamp (which 
see). Lantern arc lamps are generally of the 
hand-feed type, it being necessary to adjust the 
distance apart of the two carbons as they bum 
away, as otherwise the unequal consumption 
would cause the arc to shift its locus and the illu- 
mination of the image to suffer. For low powers, 
the Nemst electric lamp has proved useful. 

OPTICAL SENSITISERS 

Byes which have the property of modifying 
colour sensitiveness. Treatment of a sensitive 
photographic film with certain dyes in solution 
has the effect of increasing its sensitiveness 
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to different regions of the spectrum ; thus 
eosine or erythrosme will make an “ ordinary ” 
plate sensitive to yellow, as in the original 
isochromatic plate of Tailfer and Gayton, while 
cyanine increases the sensitiveness to red. 
The dyes may be added to the emulsion before 
coating the plate, or a finished plate may be 
bathed in the solution. The latter procedure 
is generally adopted in the case of panchromatic 
plates. (Stfs o/so “ Colour Sensitising,’* “ Iso- 
chromatic Plates,” etc.) 

OPTICS (See “ Lens ” and various other 
headings.) 

ORANGE BICHROMATE 

A S3monym for potassium bichromate. 

ORANGE LIGHT 

Orange light for dark-room illumination was 
in general use before the introduction of dry 
plates, for which, however, it was found not 
to be sufficiently safe, and ruby light was 
substituted. Orange or yellow light (light 
filtered through orange- or canary-coloured 
fabric or glass) may safely be used for most of 
the modern bromide papers and lantern plates 
and also for very slow plates. (See also “ Canary 
and Orange Medium.”) 

ORDOVERAX 

A proprietary name for a process of repro- 
ducing line drawings ; the process is allied to 
ink printing (which see). A dean, flat zinc plate 
IS coated with a colloid of special composition ; 
an exposed but undeveloped blue-print (made 
from the drawing) is then laid downwards on 
the plate for a moment and removed. The 
parts that were in contact with the unexposed 
lines of the blue-print will now take ink from 
a roller, while the ground repels the ink. The 
plate is inked, and paper, doth, etc , is pressed 
into contact to produce an excellent repro- 
duction of the original drawing. 

ORGANIC COLOURS 

A term applied generally to aniline colours 
to differentiate them from colours obtained 
from inorganic or metallic sources. 

ORGANIFIER 

A preservative applied to the sensitive sur- 
face. The word is used more frequently than 
preservative. The organifiers or preservatives 
recommended in the early days of the collodion 
process (about 1864) were solutions or infusions 
of tannin, gum, tea, coffee, beer, tobacco, and 
albumen, and also sherry wine. (See also “ Cer- 
amic Process.”) 

OROHELIOGRAPH (Fr., OrohSltographe ; 

Ger., Oroheliograph) 

A panoramic camera designed by Noe for 
taking photographs of the whole visible honzon. 
The lens points upward to the sky, the plate 
being beneath it in a horizontal position. Above 
the lens is adjusted a convex paraboloid mirror 
— that is, a mirror of circular cross-section and 
parabolic vertical section. This mirror reflects 
a view of all surrounding objects downward to the 
lens, which forms a circular image on the plate. 


The arrangement much resembles that adopted 
in some forms of periscopes for submarines. 
Such views, though distorted, are useful for 
checking surveying and photogrammetric obser- 
vations. 

ORTHOBORIC ACID (See “ Boric Acid ”) 

ORTHOCHROM T (Pr. and Ger., Orthochrom T) 
Synon3mi, p-toluchinaldin-f^-toiuchinolinethyl- 
cyamne-bromide. Soluble in water and alcohol. 
One of the isocyanine dyes introduced by the 
Hoechst Dye Works as a sensitiser. It is most 
satisfactory, giving with reasonable exposures 
a closed band from the blue to the D lines ; 
that is, it sensitises for blue-green, green and 
yellow, with a much less marked drop in the 
blue-green than erythrosine, but with practically 
no red sensitiveness. The best results are 
obtained by bathing the plates in — 

Orthochrom T solu- 
tion (i : 1,000) . 192 mins. 20 ccs 

Distilled water to . 20 oz. 1,000 ,, 

for three to four minutes, and then rinsing and 
drying. These operations must be conducted m 
the dark or in a very faint red light. By replacing 
one- third of the above quantity of water with 
alcohol, clean-working and quicker-drying plates 
which do not require rinsing are obtained. 

ORTHOCHROMATIC (See “ Isochromatic.’’) 

orthochromatism 

The quality possessed by plates that are 
sensitive to parts of the spectrum besides the 
violet and blue. Practically synonymous with 
isochromatism, and fully treated under the 
headings “ Colour Sensitising,” “ Isochromatic 
Plates,” etc. 

ORTHODIHYDROXYBENZENE 

A synonym for pyrocatechm. 

ORTHOGRAPH AND ORTHOGRAPHIC 
LENSES 

Names given at one time to lenses of the 
rapid rectilinear (doublet) type (See ” Lens.”) 

ORTHOHYDROXYBENZOIC ACID 

A synonym for salicylic acid. 

ORTHOMETHYLAMIDOPHENOL 

One of the constituents of ortol. 

ORTHOSCOPIC LENS 

A rapid rectilinear doublet lens. (See ” Lens.”) 

ORTHOSTIGMAT LENS 

A series of cemented anastigmats introduced 
by Stemheil, of Munich, and manufactured in 
England by Beck. They were made with 
initial intensities of f/b-s and //6'8, and were 
convertible, the single lens having an aperture 
of //i2*5 ; in addition there was a rapid wide- 
angle lens (nearly 110°) with an intensity of 

fill’s- 

ORTOL (Fr. and Ger., Ortol) 

Hauff's developer, containing orthomethylami- 
dophenol, CeH4 OH NHCH,, and hydroquinone 
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Ortol 


3«5 


Oxalic Acid 


kitroduced from Germany in 1 897 ; in charac- 
ter, intermediate between metol and pyro-soda. 
It is a yellowish-white crystalline powder, very 
soluble in water, with which it forms a colourless 
solution which gives a blackish image. It will 
not work alone ; combined with sodium sulphite 
it works very slowly, some hours being required 
to produce an image ; but in conjunction with 
sodium or potassium carbonate it forms a steady 
working developer, with a factor of 10. It is 
suitable for all dry plates, lantern plates, and 
broimde and gaslight papers. When properly 
UvSed, it does not stain the negative, but when 
ammonia or acetone is used, or sulphite is 
added to the ortol solution, a reddish stain 
somt times appears. The use of metabisulphite 
and of a carbonate, however, tends to prevent 
staining, but should it appear it may often be 
removed with methylated spirit ^ 

Ortol may be used in a one- or, preferably, 
two-solution form : — 

One-solufton 

Ortol . . . 80 grs. 9 g. 

Potass, metabisulphite 20 ,, 225,, 

Sodium sulphite . 2 oz ,» 

Potassium carbonate . 640 grs 73 ,, 

Potassium bromide . 4 ,, .5 ,, 

Watir . . .20 oz. i,ocK) ccs. 

This is best made up as required, the ortol and 
metabisulphite being dissolved in one half ot 
the water, the remainder of the chemicals m 
the other half, and the two solutions mixed 
together. 

Tuuo-soliitiou 


A. Ortol 

140 grs 

16 g. 

Potassium meta- 



bisulphite 

70 


Cold water 

20 oz 

1,000 CCS. 

B Sodium carbonate 

2 \ oz. 

138 g. 

Sodium sulphite . 

'A „ 

138 „ 

Watc r 

20 ' „ 

1,000 CCS. 

or — 



B. Potass, carbonate 

I oz. 

-S 5 g 

Sodium sulphite . 


i3« 

Water 

20 ,, 

1,000 CCS. 


Use equal parts of A and B. 

If a restrainer is needed, add a few drops of 
a 10 per cent, solution of potassium bromide, or 
embody the bromide m the developer when 
making it by adding to either of the B solutions 
from 8 to 16 grs. per 20 oz. ( i to 2 g per i ,000 ccs. ). 
A weak solution of “ hypo " has been recom- 
mended as a restrainer, but it needs to be used 
with great caution. A 10 per cent, solution 
of a caustic alkali may be used as an accelerator 
in cases of under-exposure. By increasing the 
proportion of A, haider negatives will be pro- 
duced ; and the converse also holds good. A 
lower temperature than 66® F. (19® C.) will 
retard development, and during very cold 
weather the potassium bromide may with 
advantage be omitted. The high lights of the 
image appear normally in from 20 to 30 seconds, 
and then the half-tones and shadows, the 
density being added at the same time ; develop- 
ment is usually complete in from four to five 
minutes. 

26 


OUNCE 

In apothecaries* weight (by which formiil® 
are made up), 480 grams, or one- twelfth of a 
pound ; 31*106 grammes. In avoirdupois weight 
(by which chemicals are bought and sold), 
43 grains or one-sixteenth of a pound , 
28*4 grammes. In fluid measure, 480 minims, or 
one-twelfth of a pound ; 28 4 cubic centimetres 
{See also “ Weights and Measures.’*) 

OVALBUMEN 

A synonym for egg albumen. 

OVALS, MARKING AND CUTTING 

The so-called oval seen in photographic cut- 
out mounts IS strictly an ellipse, an oval being 
really egg-shaped. The easiest way of marking 
an cllip.se IS by means of two pins and a piece 
of string, as shown in the illustration. The pins, 
C and D, are stuck tightly in the cardboard to 
be marked, and a pencil, E, is placed in the 



loop and moved round, keeping the string taut. 
This IS done first on one side and then on the 
other, thus tracing an ellipse. If an endless piece 
of string IS used, the ellipse can be drawn without 
withdrawing the pencil from the loop. The 
length (major axis) of the ellipse is always equal 
to that of the greatest stretch of the string, while 
the width (minor axis) depends on the distance 
apart of the pins and may be regulated by a few 
trials. It IS preferable to mark the cllipvse on a 
sheet of thin metal, using this as a template 
and keeping it for future use. For cutting the 
mount a mount-cutter’s knife is employed, but 
a keen penkmfe may be used. 

A machine has been constructed for the use 
of process workers for cutting and marking 
ovals. Any dimension may be obtained by 
shifting the bed out of the centre, and also by 
shifting the tool along the bar. The former 
movement registers the difference between the 
major and mmor axes of any determined oval, 
whilst the latter movement sets the tool to the 
major axis. 

OVEN, DRYING {See “Drying Box or 
Cupboard.’’) 

OXALATE DEVELOPER 

Belter known as the ferrous oxalate developer 
{which see). 

OXALIC ACID (Fr., Acide oxalique ; Ger., 
Oxahdure) 

aHjO. Occurs in colourless and 
odourless prisms with strong add and bitter 
taste. Solubility, 12 per cent, in cold and 
100 per cent, in hot water ; insoluble in alcohol. 
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Ozobrome, Oil 


Ox-gall 


It is used in the sensitising of platinotype paper, 
and as a preservative for the pyro developer, 
from 2 to 3 per cent, being used. It is veiy 
poisonous, the antidotes being chalk or magnesia 
mixed with milk or water. 

OX-GALL 

The purified and evaporated gall of the ox ; 
used when tmting prints with water colours 
in order to overcome the greasy or repellent 
surface of the print. The gall is purchased 
either in a solid form, or as an evil-smelliug 
sticky mass. A small quantity of it is dissolved 
in warm water, and when cold brushed over 
the print and dried. It was used largely in the 
days of albumen prints, for which it is parti- 
cularly suitable. 

In process work, ox-gall is used for preparing 
the surface of gioSvSy prmts for taking the 
retouching colours, or for admixture with the 
colours. It is also sometimes used in blocking- 
out negatives for preventing the colour from 
running. It is used in collotype work for 
preparing the plate. 

OXYCALCIUM LIGHT 

An early name for the Limelight. 

OXYCHLORIDE OR OXYHALOID 
THEORY 

The theory that the latent image consists of 
the oxychloride, oxybromidc, or oxyiodide of 
silver. The objection to this theory is men- 
tioned in the article under the heading “Latent 
Image.” 

OXYETHER LIGHT 

A system of limelight in which oxygen, 
saturated with ether, is burnt in a jet to provide 
the heat for raising the lime to incandescence. 

OXYGEN GAS FOR LIMELIGHT {See 
“ Compressed Gas ” and “ Limelight.”) 

OXYHYDROGEN LIGHT {See “ Limelight”) 

OXYMAGNESIUM LIGHT 

A system resembling limelight, but employing 
magnesium instead of lime. {See also “ Magne- 
sium Beads.”) 

OXYMEL (Fr. and Ger., Oxymel) 

A mixture of honey and dilute acetic acid, 
used in the old collodion dry-plate days as a 
preservative. 

OXYPHENYLGLYCINE 

A synonym for glycine. 

OYSTER SHELL MARKINGS 

A defect met with in the wet-plate process, 
and caused by unequal drying. 

OZOBROME 

A method of producing carbon pictures from 
bromide prints, patented by Thomas Manly, 
m 1905, Its advantage is that it makes the 
worker independent of dayhght. Bromide 
enlargements can be made for producing carbon 
pictures, thus saving the trouble and expense 
of making enlarged negatives. Whether the 


carbon image is produced upon the bromide 
print or whether the pigment image is trans- 
ferred to another support, the resulting picture 
is correct with regard to right and left. An 
ozobrome pigment plaster (paper coated with 
pigmented gelatine) is soaked m a bath of 
diluted ozobrome pigraenting solution, trans- 
ferred to an acid bath for a few seconds, squeegeed 
to a wet bromide print and left for about twenty 
minutes for the insolubilising action to take 
place. The method of working is as follows : 
Place the bromide print in a dish of water, 
immerse the pigment plaster in the diluted 
ozobrome pigmentmg solution until soft and 
limp (about one or two minutes), and then with- 
draw the plaster and immerse it for ten to 
fifteen seconds in a bath of — 

Chrome alum (pure) . 36 grs. 16-5 g. 

Bisulphate of potass. 

(cryst ) . . 12 „ 5 5 „ 

Citric acid . • 5 ,, - 3 n 

Water . . . 5 oz 1,000 rrs. 

An immersion of, say, 20 seconds will produce 
a soft, delicate picture from a strong bromide 
print, and an immersion of, say, 7 to 10 seconds 
will give a strong, deeply- coloured picture from 
a weak and grey bromide print. For a good, 
well gradated bromide print, an immersion of 
from 12 to 15 seconds would be sufficient. After 
removal from the acid bath, the soaked pigment 
plaster is brought into contact with the bromide 
print lying 111 the dish of water. The two 
papers (clinging together) are quickly with- 
drawn, squeegeed together, and allowed to 
remain in contact for 15 to 20 seconds. One 
of two methods may then be selected to produce 
pigmented pictures. In the non- transfer 
method, the bromide print itself forms the 
support of the gelatine image The adhering 
papers are plunged into water at about 160° F. 
(41° C.), the plaster backing is removed, and the 
development carried out as in the ordinary 
carbon process. In the transfer process the 
plaster and bromide j>rmt are separated in cold 
water, the pigment plaster carrying an impres- 
sion of the image. The plaster is squeegeed to 
a soaked piece of transfer paper and left for 
10 to 15 minutes, when the development is 
carried out in hot water in the usual way. The 
second method is preferable to the first one, as 
it yields a pure carbon picture with a choice 
of paper support, and leaves the bromide print, 
after redevelopment, available for further 
transfers. 

OZOBROME, OIL 

Oil ozobrome is a modification of bromoil. 
A bromide prmt is treated in such a manner 
that the altered image will retain greasy ink 
while the unchanged portions will repel it. A 
bromide print is bleached in the following 
bath : — 

Ozobrome pigmenting 

solution . . . I oz. 30 CCS 

Chrome alum acid bath 5 ,, 150 „ 

Sodium chloride (salt) | 17 g. 

Water . . . 4 „ 120 ccs. 

The bleached print is rinsed for a few seconds 
and transferred to a fixing bath of “hypo” 



Ozotype 


Ozotjrpe Process, Gum 
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3 oz., and water 20 oz., where it should remain 
for five to six minutes. After washing for five 
minutes, the print may be inked up, but it is 
better to allow it to dry and then resoak for 
five to ten minutes in water at 65° to 70® F. 
(about 18 to 21® C.). 

Oil Transfer Process . — In this process the 
resulting image will be reversed in regard to 
right and left; therefore, in enlarging, the 
negative should be reversed in the lantern. 
A sheet of ozobrome transfer paper is immersed 
in the bleaching bath specified above, whilst 
the bromide print is soaking in water. The 
transfer paper, saturated with the bleaching 
solution, IS placed face upwards on a sheet of 
glass, and the wet bromide print carefully laid 
down upon it and squeegeed into contact. The 
bleaching takes from 10 to 45 minutes to com- 
plete, the progress of the action being easily 
observable by holding the adhermg papers 111 
front of a strong light. When bleached, the 
papers are separated and washed for about 
ten minutes until all yellow coloration has dis- 
appeared. The transfer paper, carrying a copy 
oi the image, should be hung up to dry and the 
bromide print redeveloped. When dry the 
impressed transfer paper is soaked for 20 to 
30 seconds in cold water, and after removing 
the superfluous water it is ready to ink up. 
The bromide print is available for further 
transfers. 

OZONE BLEACH 

A synomym for “ Labarraque’s solution *' and 
“eau de Javelle.” 

OZOTYPE 

A pigmented gelatine process, patented by 
Thomas Manly in 1899, differing from the usual 
carbon method. Sized paper is coated with a 
solution containing a bichromate and a man- 
ganous salt. This preparation is sensitive to 
light, and under a negative produces a positive 
image in manganese chromate. A pigment 
plaster (paper coated with pigmented gelatine) 
is soaked in an acidulated solution of a reducing 
agent, such as hydroquinone or ferrous sulphate, 
and appHed to the washed image. The action of 
the acid produces chromic add which is imme- 
diately reduced by the hydroquinone or ferrous 
sulphate, with the result that the gelatine is 
tanned. In practice, the ozotype process is 
carried out by coating well-sized drawing paper 
with the ozotype sensitismg solution, thoroughly 
drying, and printing under a negative in day- 
light. The image is of a light brown colour and 
distinctly visible. When all details appear the 
image is carefully washed for a limited time. 


as it is slightly soluble. A piece of pigment 
plaster is then soaked for 30 to 60 seconds 
m the following bath : — 

Glacial acetic add . 50 mms. 4 ccs. 

Hydroquinone . 12 grs. i g. 

Copper sulphate . 12 „ i „ 

Water . . . 25 oz. 1,000 ccs. 

As soon as the pigment plaster is quite limp 
the chromium print is expeditiously brought 
into contact with it in the bath, and both papers, 
clmgmg together, arc withdrawn and squeegeed 
gently together. The adhering papers are left 
lor 30 to 60 minutes for the action to take place, 
when they will be ready for development, which 
is carried out by separating the papers m water 
at about 110® F. (about 43® C.), and dissolving 
away all soluble gelatine. The advantages are 
(i) a visible image, (2) no reversal of the 
image; (3) almost unlimited control with the 
brush. 

OZOTYPE PROCESS, GUM 

The application of the ozotype principle to 
the production of images m pigmented gum 
was easily foreseen after the introduction of 
gelatine ozotype. The paper is prepared and 
the image obtained as in orihnary ozotype, but 
a rather stronger printing is required. A pig- 
mented gum mixture is made up as follows : — 

Water . . . . .2 parts 

Gum arable . . . .1 part 

Powdered colour . . . q s. 

Also make up the following add reducing 
bath : — 

Sulphuric acid . -J drm. 10 ccs. 

Copper sulphate . 180 grs. 72 g. 

Hydroqmnone .60 ,, 24 ,, 

Water . . . 6 oz. 1,000 ccs. 

The gum and pigment are worked and ground 
together with a palette knife on a sheet of 
glass, and about the same quantity of the 
acid redudng solution added. The mixture is 
pounded in a glass mortar, evenly spread over 
the image with a flat hog-hair brush, and 
fimshed off by means of a badger-hair softener. 
The coated paper is then allowed to dry slowly 
in a cupboard, in which a wet doth is hanging 
with the object of keeping the atmosphere 
moist. When dry, the image is developed in 
cold or tepid water. The advantages of the 
process are: (i) A visible image; (2) the 
tanning action proceeds from the image upwards 
through the film of gum, resulting m tlie pre- 
servation of all detail , (3) the operation can 
be carried out in full dayhght 




PACKHAM’S CATECHU STAINING (Ser 

“Catechu Toning”) 

PACKING NEGATIVES FOR POST 

The following is considered one of the vSafest 
ways of packing negatives to he sent by post. 
Put the bottom one film up and on it a sheet 
of clean white paper, then the next negative 
film side downwards, then another sheet of 
paper, and so on, all the negatives, except the 
bottom one, being film side down Wrap the 
whole tightly m brown paper, and force into a 
plate box in such a way that the negatives 
cannot mb together. Tie tightly and wrap 
the box in a strip of corrugated paper, cut 
to the length of the box, and then in another 
strip cut to its width. In this way the corru- 
gated folds are at right angles, and prevent 
twisting and breakage. Finally, wrap in brown 
paper and tie firmly. It is advisable to use 
a tie-on label. 

PACKING PLATES 

The question of packing — or, rather, re-packing 
— plates aft?er exposure is of importance to the 
tourist. He should remember not to throw away 
the outer wrapper and the inner packings, as 
these will come in useful. The best way to 
remove the outer wrapper from a box is to cut 
across the centre all round with knife or pocket 
sassors, so that each half may then be slid off, 
as shown. When required, the two halves may 



be replaced and bound together with strips of 
gummed paper, thus making it practically 
impossible to open the box accidentally. Kx- 
posed plates should be placed film to film, and the 
pairs — usually six — ^wrapped in a solid block in 
brown or other opaque paper and pressed into 
the original box, using paper pads at the ends 
and sides of the box to prevent the plates 
rubbing together and shaking about loose in 
the box ; the lid is then replaced, then the outer 
wrapper, and the whole tied with string or 
bound with gummed paper. It is a common 
practice to put pieces of paper between the 
film sides of the plates, but newspaper or other 
printed matter must not be used, because the 
prmter’s ink has an action upon the sensitive 
film and becomes transferred to the picture, 
invariably showing badly when the plate is 
developed. If the printer’s ink is seen upon the 
plates before development, it may sometimes 


be removed — in the dark-room, of course — by 
rubbing with benzene upon cotton-wool. Even 
when white paper is used between the plates 
there is a risk of fogged patches appearing, and 
cigarette papers have been known to fog plates 
very badly. It has been suggested that white 
paper possesses liimimferous or phosphorescent 
properties — extremely faint, of course, but sui- 
ficicnt, over a period of several weeks, to cause 
fogging. In spite of this, however, white paper 
IS commonly employed 

Other errors in packing are due to ignorance 
of the fact that pressure wall exert an inlliiciue 
upon the sensitive emulsion. An envelope con- 
taining an exposed plate is often written upon, 
and if the writing is done upon the side rest- 
ing upon the film a reproduction will more 
often than not be found upon the negative. 
vShould it be necessary to mark exposed dry 
plates, the writing should be done in very small 
characters on one of the extreme comers of the 
film side. 

PAINTINGS, PHOTOGRAPHING 

The general principles to be observed in photo- 
graphing paintings are given under the heading 
“ Copying,” but the arrangement for holding the 
original and the camera so that the picture and 
the sensitive plate are parallel cannot often be 
employed. Carefully ruled pencil lines on the 
focusing screen, forming perfectly true rectangles, 
will assist m avoiding inaccuracy. Glass should 
always be removed from glazed paintings, if 
possible, it being so difficult to kill reflections 
entirely. When the glass may not be removed, 
a black screen should be hung immediately 
behind the camera, and the last-mentioned 
should be covered with a black cloth ; or the 
screen should be himg close in front of the 
camera, with a small aperture through which 
the lens may project. Folds or undulations in 
the surfaces of screen and cloth should be 
avoided, so that the picture reflects only a 
uniformly dark mass. A lens of long focal 
length IS preferable, it being then easier to avoid 
the sheen on an oil painting interfering with the 
rendering. In the case of water-colour draw- 
ings, the chief consideration is that the lens 
should cover the plate with crisp definition, and 
the proportion of focus to plate is immaterial. 

.After the image has been focused, the lens 
and focusing screen should be removed and the 
picture examined through the lens opening from 
the back of the camera. In the case of an oil 
painting without glass this examination deter- 
mines whether sheen on the surface is visible ; 
in the case of a picture under glass, it shows 
whether reflections are destroying the image. 
vSheen or reflections at the top of a picture can 
frequently be avoided by raising the camera ; 
those at either side can be obviated at times by 
means of a screen. 
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Panchromatic Plates 


Isochromatic plates should be used for tliis 
•work, together with a yellow screen or light 
filter. A green screen is an advantage with 
some subjects. (.SV^ also “ Monochrome, Ren- 
dering Colours in.”) The screen should be used 
behind the lens when possible, and the final 
focusing should be done with the screen in 
position. 

The exposure must be gauged by the aid 
of a meter held with its back flat against the 
picture. For an oil painting in good, bright con- 
dition, using a plate of the speed of 200 H, and 
D., and a lens aperature of //16, the exposure 
should be half the time necessary for matching 
the meter tint in the case of a Wynne meter, 
or one-fourth the meter tint m the case of a 
Watkins meter. For an old or very dark pic- 
ture, from twice to three times this exposure 
will be necessary. For a water-colour drawing 
the exposures will be shorter. For a very dark 
or .solidly painted picture the exposure will be 
about ouc-third the meter tint of a W)mne meter, 
and one-sixth that of a Watkin.s, using the .same 
plate and lens aperture as given above. For a 
light and delicate sketchy drawing these expo- 
sures may be reduced to onc-eighth of the Wynne 
meter tint, and one-sixteenth of the Watkins 
All the above exposures arc those necessary 
without a colour screen or light filter ; and they 
must be multiplied by the number of times extra 
exposure that the screen necessitates. They are 
all given for copying the same size as the original, 
the lens aperture being that marked //lO on 
the diapliragm scale, and not calculated from 
the extra extension. Proportionate exposures 
for other scales will be found imder the heading 
“ Copying.” 

PALLADIOTYPE (Fr., Palladiotype; Ger., 
Palladtotypte) 

A printing process resembling platinotype, but 
employing palladium instead of platinum ; 
originated by Alleyne Reynolds. 

PALLADIOUS CHLORIDE (Fr., Chlorurc de 
palladium ; Ger., Palladiiimchlorid) 
Synonyms, palladium chloride, dichloride of 
palladium. PdClg. Molecular weight, 

A dark brown mass or powder, very delique- 
scent, obtained by the action of aqua rcgia 
on palladium. Occasionally u.scd for toning 
prints. 

PALLADIOUS POTASSIUM CHLORIDE 

(Fr , Chlorure de palladium et de potasse ; 
Ger., Kaliumpalladiumchlortd) 

Synonyms, cliloropalladinite of potavSh, palla- 
dium and potassium cliloride. PdClg 2KG. 
Molecular weight, 326*5. Solubilities, soluble in 
water, slightly soluble in alcohol. Prismatic 
crystals obtained by adding potassium chloride 
to a hot solution of palladious chloride. They 
are dichroic — that is, they appear red or green 
as seen across or along the axis. Occasionally 
used for tomng prints. 

PALLADIUM (Pr. and Ger., Palladium) 

Pd. Atomic weight, 106-5. A silvery white, 
hard, hut ductile metal, obtained from its ores. 
Wsed to prepare the chlorides which enter into 
a few toning formulse. 


PALLADIUM TONING (Fr., Virage d palla- 
dium : Ger., Schonen mil Palladium) 

Palladium toning is expensive and has no 
advantages over gold and platinum toning. It 
gives tones of various shades of brown. The 
print is reduced slightly, and loses a little colour 
in the fixing bath ; allowances must there- 
fore be made. For ordinary P.O.P. the bath 
is : — 

Palladious chloride . 2 grs. -45 g. 

Sodium chloride . 20 ,, 4*5 ,, 

Citric acid . . 20 ,, 4*5 ,, 

Water . . . 10 oz. 1,000 ccs. 

The sodium chloride (salt) may be omitted 
from the bath if desired, in which case the prints 
should be washed in a weak solution of salt 
m water before toning. The salt ensures the 
conversion of any free silver remaining in tlie 
paper, although it retards the toning action, and 
sometimes is apt to stop it entirely It is also 
advisable to put the prints after tomuc in a bath 
of ^ oz. of common soda in 20 oz of water in 
order to neutralise the acid and prevent sulphur 
toning, afterwards fixing and washing in the 
usual way. 

A toning bath for plain salted paper, giving 
tones similar to those of platinum, is : — 

Palladious chloride . i gr. -22 g. 

Sodium sulphite . 60 grs. 13*5 ,, 

Water . . .10 oz. 1,000 ccs. 

Use as above. 


For chocolate -brown tones on glossy papers 
Mercer advises : — 


Palladious chloride . i*6 grs. 
Ammonmm molybdate 16 ,, 

Citric acid . . 16 ,, 

Water . . .10 oz. 


•3^^ g. 

3 M 
3*6 „ 
1,000 CCS. 


For matt papers, substitute common .salt for the 
molybdate. The fixing bath must be dis- 
tinctly alkaline. 


PANAPLANATIC 

A term applied to a lens exceptionally free 
from spherical aberration. A microscope con- 
denser by Swift is sold under this designation. 


PANCHROMATIC LENS 

A lens corrected for the secondary as well as 
the primary spectrum, and therefore suitable 
for use in three-colour work. (See also “ Apo- 
chroiuatic.”) 

PANCHROMATIC PLATES 

Plates made sensitive to the entire spectrum, 
and used either for isochromatic photography 
with a suitable screen where a full colour render- 
ing IS required, or for colour photography by 
the three-colour process. They can be made by 
bathing slow ordinary plates with certain anilme 
dyes, particularly some of the isocyamne deriva- 
tives. Either of the two following baths is 
suitable for panchromatising ; — 

A. I : 1000 alcoholic 
solution of pina- 

duome . . 8 mins. 2 ocs. 

Liq. Ammon. (*880) 4 « t »# 

Distilled water . 400 „ 100 „ 
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B. I : 1000 al(»holic 
solution of homo- 

col (Bayer) . 12 mins. 3 ccs. 

Ammonia (-880) . 8 „ 2 „ 

Distilled water . 480 ,, 120 „ 

Instructions for bathing will be found under 
the heading “ Isochromatic Plates.” Particular 
care must be exercised as to cleanliness, pure air 
for drying, and rapidity of drying m the case of 
red-sensitive plates, they are liable to fog on 
the least provocation. A truly panchromatic 
plate should be evenly sensitive to the whole 
visible spectrum, but with practically all plates 
there are “ gaps ” in the sensitiveness — that is, 
comparatively less sensitiveness towards certain 
regions, particularly the bluish-green — due to 
minima of absorption in the dyes used. Both 
pinachrome and homocol plates exhibit two 
minima m their spectrum sensitiveness, which 
can be filled up to some extent by the use of 
supplementary dyes. 

Colour filters for either three-colour work or 
isochromatic photography must possess minima 
in their absorption spectra to compensate for any 
minima in the spectrum sensitiveness of the plates 
to which they are adapted. 

Development should always be carried out 
with a cool solution, and in darkness or in a 
green “safe” light. 

In process work, panchromatic dry plates are 
largely used for the three-colour process, the 
exposures being made directly through the 
colour filter and the half-tone r^ed screen. 

PANEL 

A commercial size of photographic mount 
which accommodates whole-plate prints trimmed 
to panel shape, and measuring about 8 in. by 
4 in. Therefore, ordinarily, a panel mount may 
measure about 9 in. by 5 in., but it may be much 
larger, according to the margin allowed ; 1 3 in. 
by m. is a common size. “ Large Panel ” 
mounts measure about 1 7 in. by i o-^ m ; “ Grand 
Panel,” 23 m. by 13J m. ; and “ Pans Panel,” 
10 in. by in. There are also “ midget panels,” 
the term panel being somewhat loosely applied 
to any mount which is of panel shape. 

PANEL LENS 

A lens adapted for the production of panel- 
sized portraits. Any good portrait lens or 
anastigmat of about 20 m. focal length answers 
well for a 12-in. by lo-in. plate, if it covers it. 

PANIKONOGRAPHY 

Oillot’s process of zinc etching. {See “ Gillot- 
age.”) 

PANNOTYPY, OR PANNOTYPIE 

A process of transferring a collodion negative 
film to a dark oilcloth, so that a positive effect 
is obtained. 

PANORAM CAMERA (Fr., Chambre Panoram ; 
Ger., Panoram Kamera) 

A camera invented by Colonel Stewart, R.K., 
by means of which a complete circle, or several 
circles m succession, could be photographed on 
a band of film. It rotated in one direction on 
its optical axis, while the film revolved in an 
opposite direction, the two movements being 


so synchronised that a stationary image was 
obtained. 

Also the name given to a daylight-loading 
Kodak hand camera, with which long, narrow, 
panoramic pictures are obtainable. The lens 
swings round on its nodal point during the 
exposure, so that the image remains niotionh\ss 
and the celluloid film is bent to a curve. 

PANORAMIC CAMERA (Pr., Chambre 
panoramique ; Ger., Panorama-kamera) 
Cameras for obtaining panoramic view.s were 
made at quite an early date, perhaps the first 
being that constructed by Marten, of Pans, m 
1845, with curved daguerreotype plates, 

(fther important panoramic cameras are treated 
under separate headings. {See “ Cyclograph,” 
“ Cylindrograph,” “ Oroheliograph,” “Panoram 
Camera,” “ Pantascopic Camera,” etc ) 

PANORAMIC VIEWS (Fr , Vues panoram^ 
iques ; Ger., Rundgemdlde) 

Panoramic views are best obtained with a 
camera intended for that class of work, or with 
a very wide-angle lens, such as the pantoscope. 
They may also be made by revolving a stand 
camera on its tripod, and taking a series of 
photographs, each one continuing the subject at 
the point where the previous picture left off. 
Prints from the resulting negatives are trimmed 
carefully so as to join satisfactorily, and are then 
mounted to form a continuous picture. Pano- 
ramic views have been obtained by taking a 
series of negatives from slightly separated stand- 
points, keeping the camera m line, and joining 
the prints as before. This, however, is much 
more difficult than the previous method and only 
of limited utility. 

PANTASCOPIC CAMERA (Fr., Chambre pan- 
tascopique ; Ger., Pantaskopische -kamera) 
A panoramic camera, invented in 1862, by 
J. R. Jolinson, arranged to rotate on a circular 
base by means of clockwork, and which photo- 
graphed the entire horizon on a flat plate. 

PANTOGRAPH 

Besides the well-known drawing instrument 
for proportionally enlarging a photograph or 
sketch, the term designates an apparatus used 
by lithographers for enlarging or reducing 
transfers. A rubber sheet is stretched on a 
metal frame with mechanical arrangements for 
stretchmg the rubber from all four sides, eitlier 
equally or unsymmetrically. Thus, after a 
print IS transferred to the rubber it can be 
stretched to enlarge it or unstretched to reduce 
it, after which the altered image can be trans- 
ferred to a stone or plate for printing from. 
Pantograph machines are also used by engravers 
for enlarging or reducing designs or lettering, 
and for copying relief objects (such as medals) 
on to a flat surface. These machines are on the 
prmciple of the drawing instrument, but are 
much more elaborately constructed. 

PANTOSCOPE (Fr., Pantoscope; Ger., Panto- 
shop) 

A lens first made about 1865 by Emil Busch, 
of Rathenow, and still esteemed for its special 
purpose. It consists of two symmetrical achro- 
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aiatic combinations of deep curves, works at //22, 
and gives the very wide angle of from 100® to 
1 10®. It is extremely useful for work in confined 
situations, architectural subjects, panoramic 
views, etc. 

The name pantoscope was also given to a 
viewing apparatus for photographs, much re- 
sembling the alethoscope, lanterno&cope, and 
neomonoscopc. 

PAPER (Fr. and Ger., Papier) 

The raw material of paper is linen, cotton-wool, 
hemp, flax, c.sparto grass and wood pulp ; but 
ftir photographic purposes the absence of the last 
two substances is essential, save in such processes 
as carbon, where the paper only forms a tem- 
porary support for the tissue The raw material 
IS mechanically torn up, bleached, and then 
mixed into a pulp with water and the pulp spread 
on Ime-meshed wire, so that the water can dram 
oil and the paper pulp or felt be dried. All 
paper, except blotting and filter paper, is sized 
to prevent the imduc absorption of water, and 
very frequently, m addition, filling is used to 
render the paper more opaque and give it a 
greater glaze, but at the same time lessening 
somewhat its strength. The filling may be either 
silicates, such as kaolin, the carbonates of lime, 
barium, zinc or lead, or sulphates, such as those 
of calcium and barium. 

Taper contains as a rule about 5 to 10 per cent, 
of water, and is always more or less hygroscopic, 
and according to the sizing so it will absorb a 
greater or less amount of water. Photographic 
papers are almost always sized in the stuff or 
mass, but m some cases, especially with the so- 
called drawing or water-colour papers, the sizing 
is so poor that it is necessary to remove it by 
treatment with acid and subsequent washing, 
and then to rc-size with a colloid-like gelatine, 
agar-agar, etc., in order to keep the photographic 
image on the surface. 

Paper for photographic work must be free 
from wmod pulp, which rapidly yellows on expo- 
sure to light, and spoils the emulsion coating or 
decomposes the free silver salts of prmting-out 
papers. Equally important is the absence of 
metallic particles — iron, brass, copper, etc. — 
which might be introduced from the paper-mak- 
ing machine; such particles cause black spots in 
the case of papers containing free silver mtrate, 
and generally white insensitive spots in the case 
of development, though often in the latter case 
the little white spot will be seen to have a 
minute black centre, when examined nucro- 
scopically. The quality of the water used in pre- 
paring the paper pulp is also of great importance, 
as this may introduce foreign matter which acts 
prejudicially on emulsions. Naturally, too, the 
absence of “ antichlor ” is all-important, as in 
every case this spoils the sensitive film and 
usually results in spots. 

Many photographic papers are primarily coated 
with ail emulsion of barium sulphate {see “ Baryta 
Paper which prevents the sensitive film from 
penetrating the paper, and gives the prints a 
special surface. The preparation of this coating 
is as important as that of the paper, and it may 
also be the cause of peculiar markings and spots, 
but even this will not allow of a poor quality 
raw stock being used. One important point in 


connection with baryta paper is the homogeneity 
of the coating, for if the coating is not absolutely 
even in thickness or hardness, the sensitising 
material, especially in the case of printing-out 
papers, will penetrate more or less deeply into 
the same, and the results are that the prints 
show a peculiar and characteristic defect laiown 
as measles or mealiness. 

In process work^ the expansion and contraction 
of paper is of serious importance. For instance, 
in photo-lithography by paper transfers it 
affects the scale in such work as map reproduc- 
bon, and makes the joining up of seebons diffi- 
cult. To overcome this it is usual to allow a 
definite amount for expansion whilst the paper 
IS damped for transferring, the sheet being 
measured between two points by means of a 
trammel rule provided with needle-points. The 
paper is further damped if it does not reach the 
required measurement. In colour work the 
risk which paper undergoes oiten affects the 
registering of the colour, and has to be allowed 
for. As the expansion is greatest in the dirccbon 
of the web, and is fairly uniform, it is a good 
plan to mark this direction and use it always 
the same way, when several pieces have to join 
or to register. 

(For the preparation of the various kinds of 
papers, sec tinder separate headings. The coating 
of paper IS described under its own heading.) 

PAPER NEGATIVES 

Fox Talbot, in his calotype process, worked 
extensively between 1841 and 1856, made his 
negatives from paper coated with a sensitive 
silver salt, but this system became almost obso- 
lete when Archer introduced his collodion process 
on glass. About 1885, however, paper as a 
medium for negatives again came to the front 
owing to the increasing popularity of bromide 
paper, which originally was intended solely for 
printing by development. In 1884 a specially 
rapid bromide paper was introduced for negative 
work, and the Eastman Company and other firms 
followed with improvements. At the present 
time celluloid films, roll or flat, have almost 
superseded paper as a support for the emulsion, 
but there arc still a few photographers who use 
bromide paper for negative making. Compared 
with glass, paper is lighter, halation is impossible, 
it is not brittle, it can easily be stored, it is cheap, 
and it can be easily cut ; but it is not transparent, 
and, consequenby, the time taken in printmg is 
rather long ; the grain may be troublesome, and 
print at the same time as the image, although, 
if the prinbng is done on a matt or rough paper, 
it will be considerably mimmised, and possibly 
caused wholly to disappear. Paper cannot be 
obtained with so high a rapidity as the fastest 
plates, and there is a slight difliculty in keeping 
it flat in the dark-shde and m developing and 
fixing it. 

Generally, bromide paper can be used in 
exactly the same way as a dry plate, the thinnest, 
with a semi-matt surface, being the most suitable. 
Up to half-plate it may be kept fiat in the dark- 
slme without difficulty, but beyond that size 
some little care is necessary, while it will be 
advisable to place a sheet of glass or cardboard 
at the back of the paper, and it may be necessary 
to coat the extreme edge of the glass or card 
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backing (or the division plate, if a backing is not 
used) with a mixture of gelatine and glycerine 
or similar adhesive. The exposure with an 
average paper is about three times as long as 
with an average dry plate , but it depends on 
the circumstances. Under-exposure must be 
particularly guarded against. The developers 
advocated by the paper-makers should be used, 
and not those specially for plate work ; those 
most suitable are the clean-working developers, 
such as metol, hydroqumone, amidol, rodinal, 
etc. Pyro is unsuitable, as it tends to give the 
shadow (white paper) parts a yellowish tinge, 
thus prolonging the period of printing. When 
developing, remember to judge the density by 
looking through the paper and not upon it. The 
developed negative is fixed in an acid fixing bath 
in order to avoid stains, and make the negative 
as clear as possible. The paper negative is 
washed, dried, reduced, intensified, toned, etc., 
in the usual way. Printing is facilitated by 
waxing the paper to render it more translucent, 
but most makes of thin smooth bromide paper 
do not need this treatment. 

Four methods are here given for increasing 
the transluccncy of paper negatives : — 

(i) Rub on warm vaseline with a clean rag to 
the back of the negative, and apply a warm 
flat-iron, interposing a sheet of blotting-paper. 
Should any vaseline get on the film side, remove 
with benzine. (2) Use white wax and a warm 
iron as above. Any superfluous wax may be 
partly removed with turpentine. (3) Apply, as 
above, a mixture of alcohol 4 oz., and castor oil 
1 oz. Ironing is not necessary in this or in the 
next method, (4) Apply, as above, a mixture 
of turpentine 5 oz., and Canada balsam i oz. 

PAPER. VARIETIES OF {See under separ- 

ate headings.) 

PAPIER JOSEPH (Ger., Sctdcnpapier) 

A term of French origin and designating a 
fine tis.sue paper of a silky character, similar to 
the best Japanese tissue paper. Used for polish- 
ing glass. 

PAPIER MACHt (Ger., PapiermachS) 

A term of French origin, and designating a 
material manufactured from paper pulp nnxed 
with size and other substances, and then forced 
into a mould previously oiled. After drying, 
the articles are soaked with linseed oil and 
dried at a high temperature. Largely used for 
making dishes, trays, and studio accessories. 

PAPIER MINERAL (See “Mineral Paper.”) 

PAPIER SEPIA (See “ Sepia I’apcr.") 

PAPIER VtofeTAL (Ger., Papier turn Durch- 

zetchnen) 

Tracing paper. A term of French origm, and 
designating a very transparent traang transfer 
paper used in lithography. 

PAPIER VELOURS 

A pigmented paper used in the Artigue process 
{which see), and introduced in 1892 by V. Artigue, 
of Bordeaux. The pigment appears to be held to 
its paper support by means of gum, gelatine, etc. 


PAPYROGRAPHV, OR PAPYROTYPE (Fr. 

and Ger., Papyrographie) 

The name given to various methods of trans- 
ferring impressions on paper, secured by photo- 
graphic means from line negatives, to stone for 
photo-lithography. According to Sir W. Abney, 
any stout paper may be coated with a thin layer 
of gelatine and hardened in a chrome alum bath. 
It IS then coated with : — 

Potassium bichromate . i oz. 44 g. 

Nelson’s flake gelatine . ,, 66,, 

Water . . • 25 ,, 1,000 ccs. 

When dry, the paper is exposed under a line 
negative, and drawn through (not soaked in) 
cold water, being then squeegeed down on a zme 
plate. The surplus water is blotted off and the 
paper inked over with lithographic chalk ink 
mixed with one-fourth its bulk of palm oil, tins 
being applied with a gelatine roller. The ink 
takes on the lines which have become insoluble 
by exposure to light, but is repelled by the moist 
ground. The inked print is suspended to dry 
and is exposed to light, m order that the bichro- 
mate, which has not been completely washed out 
of the film, may exert a hardening effect. The 
print IS then transferred to stone by the usual 
lithographic methods. There have been many 
variations of this process. 

PAPYROTINT (Fr. and Ger., Papyratint) 

A process of photo-lithography invented by 
Husband, m which paper or tmfoil coated with 
bichromated gelatine and other ingredients is 
used to obtain a print by exposure to light under 
a half-tone or line negative. The print is then 
placed in water for a few minutes, blotted off, 
and rolled in with a soft lithographic ink, which 
takes on the lines or image only. Having been 
dried the print may be transferred to stone or 
metal for lithographic printing The method is 
a modification of the papyrotype procc.ss 

PAPYROXYLINE (Fr., Papyroxyline ; Ger., 
Papyroxylin) 

Pyroxyline prepared from paper, usually pure 
tissue or filter papers, instead of from cotton- 
wool. It was first introduced by Peloiizc in 
1838, and used by Crookes, Lyte, Elliott, Sutton, 
and Liesegang It presents no particular advan- 
tage over pyroxyline prepared from cotton- wool, 
and has fallen into disuse. 

PARA-AMIDO-PHENOL 

Para-amidophcnol, para-amido phenol, and 
paramidophenol are other forms of this term. 

In the form of a preparation by Lumidre, this 
developer is also known as “ Paranol.” It is a 
white crystalline compound, really para-ainido- 
phenol hydrochlorate (CjH40HNHa), vrhich is 
widely used for making up highly concentrated 
developers in liquid form ; for example, rodinal. 
Amidol resembles, but is not identical with, para- 
amido-phenol. A concentrated one-solution de- 
veloper like rodinal may be made as follows : — 

Potass, metabisulphite , 3 oz. 33 oc* 

Para-amido-phenol . i ,, no m 

Distilled water (hot) . 10 ,, 1,000 ccs. 

Dissolve in the above order and add slowly a veigr 
strong solution of caustic soda or potash untfl 
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the precipitate first formed is dissolved. Por 
use, dilute with lo to 30 parts of water, an 
average strength being 24 drops to each ounce 
®f water (i in 20). 

Developers may also be made up in an ordinary 
ome- or two-solution form as follows : — 


One- solution 


Sodium sulphite 
Sodumi carbonate 
Para-amido-phenol 
\V ater 


2 oz. 

I .> 
55 grs. 
10 oz. 


The above is ready for use. 


220 g. 
no „ 
12 „ 

1 ,000 CCS. 


Two- solution 


A. Para-amido-phenol . 1 (X) grs 

Potass melabisulphitc 50 ,, 

Distilled water . . 10 oz 

B. Sodium sulphite . 300 grs. 

Potass, carbonate . 300 ,, 

Water . . . 10 oz. 


23 g- 
11*5 

1 , 00 ('> CCS. 

69 g. 

69 „ 


T ,tKX) CCS. 


For use, mix 1 part of A with 2 parts of B. 
Para-amido-phenol developers are suitable for all 
makes of papers and they do not stam. Solutions 
keep good for a long time even m uncorked 
bottles. 


PARA-AMIDO-PHENOL CITRATE 

A developer advocated by Dr. Liesegang, who 
fotmd that citric acid is an excellent solvent for 
para-amido-phenol, 97 parts (by weight) of which 
are soluble in 200 parts of a 50 per cent, solu- 
tion of citric acid in winter. The para- anu do- 
phenol should be added gradually at a tempera- 
ture of from 65® to G8® (18® to 20® C ). The 
citiate of para-amulo-phetiol so formed is 
employed as a developer in the following pro- 
portions : — 

Para-amido-pheiKjl citrate sol . i part 
Sod. sulphite sol (concentrated) ^ parts 
Sodium carbonate . . -Si, 

Caustic potash (10 % sol.) . 2 ,, 

Water .... 5^^ ,i 

This is ready for use, and may be employed 
repeatedly. It gives blue-black images with 
mormal exposure, and is said to be suitable for 
all kinds of plates and papers. 

PARABOLIC LENS 

A lens whose curves ar« those of a p.arabola 
and not spherical. It has not been found prac- 
tical to manufacture photographic lenses of this 
form 'With the necessary degree of accuracy, 
although they have been employed in the illu- 
mmating systems of microscopes. 

PARABOLIC REFLECTOR (Pr., R 6 flecteur 
paraholique ; Ger., Parabohscher Spiegel) 

A mirror or reflector ground or bent to a para- 
bolic curve, a parabola being the section of a cone 
Mit parallel to its slant side. If an illuminant is 
placed in the focus of such a mirror or reflector 
1 *ie reflected rays are perfectly parallel, which is 
•sly approximately the case with a spherical 
Miirror, Parabolic mirrors are used in photo- 
micrography and for various purposes where 
parallel rays are necessary, while white reflectors 
•f parabolic or paraboloid curve are employed 
to secure even illumination of the negative in 


enlarging by artificial light when a condenser is 
not used. 

In process work^ parabolic reflectors are used 
on arc lamps, but not so generally since the 
“ enclosed ** t3rpe of arc lamp has come into use, 
a semi-parabolic shade reflector being commonly 
used instead. 

PARABOLOID REFLECTOR “ Parabolic 
Reflector.") 

PARAFFIN (Fr., Paraffine ; Ger., Paraffin) 

A solid crystallme mass, translucid, odourless 
and tasteless, obtained by dry distillation from 
wood or bituminous mmerals, such as pctroleui-i. 
It IS insoluble in water, 3 per cent, soluble in 
boiling alcohol, soluble in ether and oils, beni-ole 
and cWoroform. It is used for making paper 
translucid and waterproofing wooden dishes. 

PARAFORMALDEHYDE 

(COHgla- A 'w^hitc crystalline substance, 
known also as metaformaldehydc and tnoxy- 
iiiethylcne. Slightly .soluble in water, alcohol or 
ether, soluble in an aqueous solution of sodium 
sulphite. Advocated in 1903 by buiiiKire and 
Seyewetz as an addition to developers. Formo- 
sulphitc contains paraformaldehyde. 

PARAHYDROXYGLYCINE 

A synonym for glycine. 

PARALLAX STEREOGRAM 

An invention of F. E. Ives, of America. The 
parallax stereogram photograph consists of a 
single transparent image divided into lines (100 
to 150 to the inch), alternate lines forming one 
of a stereoscopic pair of images, and the inter- 
mediate lines forming the other image, so that 
it has the appearance of a pair of stereoscopic 
images iiiechamcally superposed. In order that 
each eye may see only the lines belonging to 
its respective view-point, the transparency is 
covered by a line -screen, with a definite separa- 
tion from the surface of the photograph such 
that hnes of the photograph covered by screen- 
lines to one eye are seen by parallax of vision by 
the other eye. The combination of the photo- 
graph and line-screen in suitable adjustment 
constitutes the parallax stereogram, which, when 
viewed from a suitable distance, directly in front, 
shows the object m stereoscopic relief. The 
method of production is by means of a camera 
having at the front a single plano-convex lens 
about 3 in. m diameter, behind which are two 


r-WW-l 



A. Camera for Producing Parallax Stereograms 


small openings about 2| in. apart in a horizontal 
plane {see A) ; thus an image is formed from two 
view-points, corresponding to the separation of 
the eyes. The image thus formed may be a 
perfectly sharp single image of objects at some 
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one distance from the camera, in which case 
objects at every other camera distance will form 
two images laterally displaced and superposed, 
exactly as in two ordinary stereoscopic images 
mechanically superposed. It is then only ncces- 

* 1 ^^'^*'--... 

^ 

B. Inverted Prisms in Front of Lens Apertures 

sary to cover the plate with an opaque line- 
screen suitably adjusted with reference to the 
spacing of the lines, separation of view-points, and 
camera extension, in order that the light coming 
from the two camera apertures may form sepa- 
rate images m juxtaposed lines. A transparency 
from the negative thus obtained is covered by 
a line-screen with adjustment like that in the 
camera, and viewed from a point corresponding 
to the position of the lens apertures, in order to 
produce the effect of an ordinary double stereo- 
gram m the stereoscope. If, however, these 
conditions are strictly adhered to, the result will 
lie pseudoscopic instead of stereoscopic, just as 
in ordinary stereoscopic photography the results 
are pseudoscopic unless the photographic prints 
are cut apart and transposed before mounting 
them for inspection in the stereoscope. The 
stereoscopic effect is obtained by shifting the 
cover-screen laterally the width of one screen- 
lmc‘, but with the result that the perspective is 
distorted when a moderately large angle view 
is embraced. In order that the path of the rays 
to or from every point of the stereogram may 
be absolutely identical in photographing and m 
viewing, the image formed through each aperture 
m the camera should be laterally mverted, so 
that the two pencils of light belonging to near 
objects bisect before reaching the screen, and 
pencils from far objects after passing through it. 
This may be effected by placing laterally inverted 
prisms m front of the lens apertures, as shown 
at, B in which w represents the path of rays 
coming from an object more distant from the 
lens on one side than the screen and sensitive 
plate on the other. With this arrangement, the 
objects will be laterally reversed, unless photo- 
graphed from an intervemng mirror, but m other 
respects the results are much better than without 
the mverting prisms. The use of the inverting 






C. Using Two 
Separate Lenses 

prisms also permits of the large lens being dis- 
pensed with. The fact that the prisms may be 
disposed so as to direct the two pencils of rays 
towards the axis of the camera in the same 
manner as the prismatic edges of a single lens, 



D. Using Two 
Pinholes 



permits of the use of two separate lenses C, 
or even of pinhole apertures without lenses U, 
and this method of controlling the parallax 
independently of the foced length of the lenses 
possesses certain practical advantages. Objects 
can be photographed so as to appear to be at 
the plane of the photograph, or within or beyond 
it, at will. When the arrangement shown at C 
is employed, it is advantageous to have pairs of 
lenses of various foci, in order to keep to one 
camera extension, and owing to the small size 
of the apertures, simple lenses may be used. 

The most perfect screen for this work is a 
loo line to the inch uncovered Levj^ smgV- 
Ime screen with “ hard filling,” and opaque lines 
twice as broad as the clear spaces A card- 
mat separator is used, and the .sensitive plate 
pressed flat by a thick plate-glass at the back 
m the dark-slide. The requisite thickness of the 
card separator depends upon the camera exten- 
sion, whach can be readily calculated. The cover 
screens for the parallax stereograms arc made by 
contact printing on transparency plates from a 
negative made by contact printing from the 
original Levy screen, and mtensificd by mercury 
and ammonia. The lines should be cjuite opaejue, 
and the spaces perfectly clear, and, while good 
enough for this purpose, such screens are not 
good enough for use in making the negatives. 
Owing to the fact that neither the transparencies 
nor the cover-screens are ordinarily flat, it is 
necessary, m mounting them together, to use* a 
third glass, convex side (prcicrably ground) 
against the back of the transparency. 

PARA . METHYL - AMIDO - PHENOL-SUL- 
PHATE 

A synonym for nictol. 

PARAMIDOPHENOL {See “ rara-amido- 
phenol.”) 

PARAMOL {See “Ldinol.”) 

PARANOL {See “ Para-amido-pheiiol.”) 

PARAPHENYLENE-DIAMINE 

C„Il4(NIl2)a. One of the hydroquinone senes 
of developers. 

PARCHMENT (Fr., Parchemtn, Ger., Perga 
ment) 

Paper which has been superficially treated with 
sulphuric acid, and thus converted into so-called 
parchment, has been occasionally used lor print- 
ing, but has not come into general use. 

l*archment is used by process workers for 
covering the tympans of typographic pi oof 
presses. It is also used instead of glass, for the 
autocopyist collotype process. 

PAROLOGRAPH 

An instrument used for obtaining photographic 
records of the voice. 

-PARTS," FORMUL/E IN 

The system of stating formulae in “ parts ” has 
some advantages. A “ part ” may mean any- 
thing : a drop to a gallon in liquids, or a gram 
to a ton in solids ; and as long as one keeps to 
the same unit and mulbplies this by the number 
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In the formula it is impossible to go wrong. The 
following table will be foimd useful, as it will 
save some calculations when quantities are ex- 
pressed m “ parts " : 


British Metric 



Solid': 


Liquids 

Solids (^. ) 

Parts 

Grams 


Minims 

or Liquids 






{ccs.) 

1 


I 


I 

I 

2 


2 


2 

2 

3 


3 


3 

3 

4 


4 


4 

4 

5 


5 


5 

5 

10 


10 


10 

TO 

20 

T srr 



20 

20 

50 


50 


50 

SO 

Oo 

I dr 



I dr. 

60 

100 

1 ,, 

2 S(T. 


I ,, 40 mins 100 


♦ 1 oz 

32 grs 


A oz 10 

„ 250 

500 

1 ,, 

62 „ 


1 ,, 20 

„ 500 

1. 000 

„ 

16 „ 


2 ,, ^0 

,, 1,000 

2,500 


01 „ 

5 oz 

T dr io 

,. 2,500 

5.000 

iii „ 

70 M 

10 ,, 

3 ,, -o 

,, 5.000 

10,000 I 

lb ()] oz 

49 .. 

20 

() ,, 40 

„ 10,000 


• Avoirdupois oz of 4 ’)7*5 


This table may be used to .some extent for roiurlily 
cxjuverting amounts m one system to the other. 
Say, for example, it is required to convert the 
iollowiug or any similar “ part " developing 
formula into one for a .solution containing 10 oz. 
oi water : — 


Kachin . 

Sodium sulphite 
Sodium carbonate 
Water . 


16 parts 

24 „ 

1,000 ,, 


The water is to equal 10 o* , then i part is equal 
to 4*8 mins , or 4-5 grs. (precisely, 4-37), for i oz. 
IS equal to 480 nuns, or 437*5 grs : 

Kachin . . .{16 X4I) == 72 grs. 

Sodium sulphite .(24x4!) =108 „ 
Sodium carbonate .(50 x 4^) =225 ,, 
Water ... =10 oz. 


It IS near enough in photographic formulae to 
take a “part *’ as meaning i gramme or i cubic 
centimetre. Thus, the formula above given will 
work out as follows ; — 


Parts 

British 
approx ) 

M etric 

Calculated 

from 

British 

{approx.) 

Calculated 

direct 

from 

formula 

Kachin 

16 

72 grs , 

i 6*5 g. 

16 g. 

Sodium 





sulphite . 

24 

108 „ 

25 

24 .» 

Sodium 



I 


carbonate 

50 

225 

50*5 

50 „ 

W ater . 1 

,000 

10 oz. 

1,000 CCS 

1,000 CCS. 

1 


Of course, there is a percentage of error, but 
this is of small importance in the generality 
of photographic solutions. 


PASSE-PARTOUT 

This is a cheap and very effective method of 
preparing prints for the wall, and is a good sub- 
stitute for the more orthodox method of framing. 
The chief drawback is that the absence of the 
support given by a stout wooden frame results 
in fragility ; so that while passe-partouts are 
quite satisfactory for home use, they run serious 
risks if sent to exhibitions. Briefly, the method 
consists in binding together by the edges a sheet 
of glass, a mounted print, and a backboard, and 
providing a means for hanging up The actual 
work is carried out with many variations, but 
the outline of one course of procedure will be 
sufficient to indicate the general lines to be 
followed. 

The mount of the print should be sufficiently 
stout to ensure its lying flat, as with a thm paper 
mount it is difficult to secure such close pressure 
against the glass as to prevent buckling. A sheet 
of glass the size of the finished picture is cut, 
taking care that the edges are as clean-cut as 
possible, and the shape truly rectangular. This 
gla.ss IS used as a template for trimming the print 
and for marking out a rectangle on a piece of 
very stout strawboard. If this latter is of the 
right kind and thickness it will have less “ give " 
in it than a similar piece of wood It is extremely 
hard to cut with a knife, and those who have a 
line-cut saw, or even a fret-saw, available will 
find it ail advantage. Glass, mount, and back- 
board should now be of the same size, with the 
edges flush and even all round. 

Before binding up, the backboard is fitted 
with a hanging arrangement. Tapes arc some- 
times glued on for this purpose, but a better 
method is to use paper fasteners and curtain 
rings. The former should be of large size, say 
about I J in. or I § in. long ; the latter are hollow 
brass rings about | in. m diameter. The back- 
board is pierced with two holes, a ring is slipped 
between the forks of the fastener and drawn 
tight up to the head, and the fastener is then 
pushed through the hole, opened out, and ham- 
mered down flat. If the rings are so held as to 
occupy the best position for taking the pull of 
the cord, it will be found that the flattened paper 
fasteners incline towards each other, and are not 
parallel to the sides of the backboard They will 
resist a pull very much greater than will be put 
upon them by the weight of the finished picture. 

Excellent binding for the edges can be bought 
in rolls, and of different colours. Grey, black, 
and brown are the most useful. The strips aie 
of tough “ pebbled “ paper, already gummed 
with a strong adhesive. The glass having been 
thoroughly cleaned the three component parts 
are put evenly together, and laid, glass side up, 
so that one side projects very slightly over the 
edge of a table. A piece of edging the length of 
this side is cut from the roll, drawn under a 
straight-edge or through the fingers to remove 
the curl,, and the gummed side moistened with a 
brush, being carefid not to take off the adhesive. 
With a little practice this strip can be laid evenly 
along the edge of the glass, using the thumbs at 
each end to adjust it, and keeping about one- 
third of the width on the glass. The strip is 
then thoroughly rubbed down into close contact 
with a duster. The whole thing is now turned 
carefully over, and the free edge of the strip 
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drawn tightly over and rubbed down on to the 
backboard. The opposite edge is done in the 
same way, and then the other two edges, allow- 
ing tune between each for the last strip of edging 
to set. Some prefer to mitre the comers of the 
strips, but if one is placed over another the 
diflerence cannot be detected at a little distance. 
Should alternations of wet and dry weather 
subsequently cause the edging to leave the glass 
in places it can be re-damped and mbbed down 
again In extreme cases it is a simple matter 
to renew the binding altogether. 

PASTE {See “Encaustic Paste” and “Moun- 
tants.”) 

PASTELS 

Prints, upon paper or opal, coloured with 
crayons , the pastel proper, however, has no 
photographic basis Pastel colours are opaque, 
and the print selected for colouring should be 
light and of a cold tone. Details are hatched or 
stippled with the point of the crayon, but broad 
tints are rubbed in with the linger or stnmp. 
Such pictures when coloured are liable to injury 
because ot the colours being in a kind of powder 
on the surface. If not mounted up at once in a 
frame and behind glass the work should be 
sprayed with a weak solution of rice water, or 
with the following : — A. Mastic, 24 grs. ; amyl 
acetate, 3 oz. B. Celluloid (old photographic 
films washed free from emulsion), 7 grs. ; amyl 
acetate, 3 oz. Dissolve, and when, after some 
hours, both solutions are clear, mix together and 
keep 111 a tightly corked bottle. Another method 
is to strain over the crayon work a piece of thin 
nainsook, and then rapidly and lightly to brush 
over a weak solution of isinglass. 

PATENTS 

Ihe governments of the civilised countries 
grant inventors the sole right to their inventions 
for a term of years, in consideration of a full 
disclosure of the mveution, the payment of 
certain fees, and confomiity to certain regula- 
tions. Application for a British patent may 
be made in two ways, (i) By lodging what is 
known as a provisional specification, to be 
followed within six months by a complete 
vSpeafication. (2) By lodging a complete speci- 
fication in the first instance. In most cases it 
is best to adopt the first course, as the period 
ensuing between a provisional and complete 
application affords the inventor an opportunity 
of developing his ideas and ascertaining by 
practical tests the best ways and means of 
carrying his invention into effect. The pro- 
visional specificabon, however, must clearly 
foreshadow the object of the invention and 
indicate to some considerable extent the methods 
to be adopted in carrying the invention to a 
practical issue ; hence, as the provisional forms 
the basis for the complete patent, it should be 
prepared with the utmost care, especially as 
nothing which has not been intimated in the 
provisional may be included in the complete 
specification. If the inventor discovers im- 
provements after filing his provisional, he can- 
not include them in his complete spedfication, but 
he may (m virtue of the Patent Act of 1907) 
apply for a patent of addition, m respect of any 


modifications or Improvements upon the in- 
vention as originally patented, and no renewal 
fees beyond those in respect of the onginal 
patent will be involved. Official patent fonns 
are supplied free of charge. For a provisional 
application, one copy of Patent Form No. i 
and two copies of Patent Form No. 2 are required. 
Before it is lodged at the Patent Office, No. i 
will require the Government stamp (cost ^i) to 
be impressed thereon No stamp is required on 
the two copies of Form No. 2 ; and No. i may 
be obtained already stamped before filling in tlie 
form, if desired. 

The provisional specification is commenced 
on Form No. i, and continued on wide-ruled 
foolscap paper, leaving a margin of i in. on 
the left - hand side. It may be delivered by 
hand or sent by post, on receipt of which it will 
be oflicially dated and numbered. 

A provisional specification is not published, 
but remains secret during the period of pro- 
visional protection, and until the acceptance 
of the complete specification. As soon as a 
provisional application has been filed the 
inventor may safely show his invention to any 
interested party, but he should be quue certain 
that he has properly described liis iiiventK>n 
and satisfactorily covered his idea. Provisional 
protection lasts for six months, or seven months 
by payment of a fine, and at any time before 
the expiry of the period of provisional prote'c- 
tion the inventor must file his complete speci- 
fication, otherwise the application is considered 
to be abandoned. 

Complete specifications, with their all-im- 
portant claims, should not be filed without 
expert assistance. It is a good plan for the 
inventor himself to make a preliminary search 
for novelty, before mvolving himself in the 
nece.ssary expenses of completing the patent 
through a qualified agent. The Patent Olhee 
in Chancery Lane, London, offers every facility 
to visitors to make their own searches, but it 
is a long task to anyone unacquainted with the 
system, and in any case involves time and 
patience. For tliis reason the services of 
special search agents are useful. Persons who 
cannot go to the Patent Office in person, and 
yet have time at their disposal for the search, 
may obtain copies of all specifications filed, m 
cither the original or an abridged form. For 
example, suppose an inventor of some photo- 
graphic appliance wishes to ascertain how 
much novelty exists in his invention ; he may 
purchase ten volumes at is. each, post free, m 
which he will find tabulated and convemently 
indexed all patents in photography from tlie 
year 1617 almost to date. The abridgments re- 
lating to photography come under Class No. 98. 
From the index he may find all inventions which 
have any serious bearing on his particular 
apparatus. After selecting any which may be 
thought to encroach upon his ideas, he may 
further obtain the full specifications for 8d. each. 
Havmg satisfied himself with respect to these 
he may bring his search up to date by engaging 
an agent, to furnish information of any other 
specifications a view of which can only be got 
by visiting the Patent Office itself. Such a 
procedure often saves an inventor the expense 
of lodging a complete specification and then 



Paul’s Animatograph 


397 


Pellet Process 


in the end discovering that he has been com- 
pletely anticipated. The Comptroller of Patents 
causes a search to be made through British 
specifications for fifty years back from the date 
of every application for a patent. Only com- 
plete specifications, either after provisional, or 
complete m the first instance, are subject to 
the .search, and the Comptroller has the power 
to insist on the amendment of the specification 
or on the insertion of a reference to existing 
patents, and so to place it in interference there- 
with A preliminary and independent search 
by the inventor before filing a complete specifi- 
cation often reveals prior applications with 
which he may be able to avoid clashing by means 
of pidi cions wording m his complete specification, 
thus obviating the addition of troublesome 
ivicrences to prior patents — references which 
aic likely to discount the value of his patent 

A sealed Royal Letters Patent alone enables 
an inventor to obtain absolute protection for 
fourteen years, and allows of legal action being 
taivcn against infringers, annual renewal fees 
bc’iig payable from the end of the fourth 3^ear 

The complete specification must be begun 
upon Patent Form No. 3 (stamp, and con- 
tinued on foolscap paper. An unstamped dupli- 
cate copy IS also required. The specification 
vshoukl contain a full and detailed description 
of the invention, of such a nature that the in- 
vention could be carried into practical efiect 
bx” a competent workman. Drawings are also 
▼•oquired where a mere description would fail 
to make everything absolutely clear. Instruc- 
tions to applicants for patents (supplied free) 
give clear directions not only for drawings but 
also for the mode of applications, provisional and 
complete. The complete specification, together 
w’th its claims, is a most important document. 
The drafting of claims is a task that should be 
done by a fully qualified and registered patent 
agent, because when a specification comes to 
be construed in a court of law, the wording 
of the claims is .subjected to a searching scrutiny, 
and if there is any flaw the patentee will generally 
fail to support his monopoly. I'urther than this, 
the claims .should always be drafted in the first 
instance as wide as is icasonably possible, 
because there will then be an opportunity of 
reconsidering them in the light of the fuller 
knowledge of prior patents disclosed by the 
Patent Office search. 

The total amount of Government stamp 
duty for a British patent is £i on provisional 
application, £^ on completing same ; or £4 on 
lompkte application in the first instance. A 
further fee of £i is payable in order to obtam 
the issue of a patent on an accepted applica- 
tion. Before the end of the fourth year, dating 
Irom the first application, ;^5 becomes due in 
respect of the fifth year ; before the end of the 
fifth year £G m respect to the sixth year, and 
so on, increasing £i each year during the 
period (fourteen years) the patent may be kept 
in force. The period is extended only in very 
special circumstances. 

PAUL’S ANIMATOGRAPH 

One of the earliest commercial kinematograph 
machines,, patented by R. W. Paul, and at first 
called the Theatrograph.'* 


PAYNETYPE 

A photo-mechanical process invented by 
Arthur Payne. Zme plates are coated with a 
gelatmo-bromide emulsion and exposed direct 
in the camera. In order to obtain the necessary 
reversal of the negative image the plate is coated, 
before the application of the emulsion, with a 
resinous varnish. After exposure and develop- 
ment with an alkaline developer, the image is 
treated with a 5 per cent, solution of potaSvSiuni 
bichromate, which hardens the image so that it 
can be developed wnth hot water, like a carbon 
print. Thus the soluble gelatine forming the 
half-tone dots or lines of the negative image is 
wavShed away, leaving the varnish ground dear 
in those parts. The plate is then dried and 
immersed in methylated spirit, which dissolves 
the varnish in the places uncovered by the gela- 
tine, the zinc thus being left bare A coaling of 
ink IS next applied and attache.s itself to the 
bare zme, whilst it can be developed away in 
the parts winch are still covered with varnish 
and gelatine. The plate is then ready for tlie 
etching process. 

PEARL-ASH 

Impure potassium carbonate. 

PELLETONES 

An eaily name for chemicaks .sold in a I'om- 
pressed form. Fyrogallic acid was the first to 
be sold m this way. The term has also been 
applied, but very rarely, to the results of the 
I’cllet iron-printing process. 


PELLET PROCESS 


An iron (blue-prmt) process — the true cyano- 
type, which gives blue lines on a white ground 
when a copy is made from a line tracing, it is 
a “ positive from positive ” process, and unsuit- 
able for use with ordinary negatives because 
negative prints would then be obtained. The 
process is also known by various other names, 
such as “ Cyanofer,” “ Positive Ferrotype " and 
“ Cyauographic,*’ and is largely used for the 
reproduction of technical drawings. Pellet's own 
formula has always been kept a trade secia t, 
but Dr. Liesegang gives the following, whnh 
answers quite well : — 


Common salt 
Tartaric acid. 
Ferric chloride 
Gum arable . 
Water . 


144 grs. 33 g. 

1 K() ,, ^6 „ 

3«4 „ „ 

2*5 oz. 275 ,, 

10 ,, 1,000 CCS. 


Dissolve the gum in one half of the water, the 
other ingredients in the remaining half ; mix, 
apply to paper in the manner described under 
the heading “ Bluc-prmt Process,” and dry 
quickly. An exposure, under the tracing, of 
one or two minutes is sufficient m bright sun- 
light. The print is developed by floating it face 
downwards on a saturated solution of potassium 
ferricyanide (none must reach the back of the 
print) ; then wash for a minute or two in water 
and immerse for about ten minutes in a clearing 
solution oi water 100 oz., hydrochloric acid 8 oz., 
sulphuric acid 3 oz., finally thoroughly washmg 
and drying. 

A modern formula, due to Pizzighelli, is given 
on the next page. 
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A. Pure gum arable . 264 grs. 60*5 g. 

Water ... 3 oz. 300 ccs. 

B. Feme ammonio- 

citrate . . 220 grs. 50 g. 

Water . . , i oz. 100 ccs. 

C. Ferric chloride 

(crystals) . . 220 grs. 50 g. 

Water . . . i oz. 100 ccs. 

The gum solution does not keep well, but the 
others do, if stored in the dark. For sensitising 
paper take of — 

Solution A (gum) . 2 J oz. 250 ccs. 

,, B (citrate) . i ,, 100 ,, 

,, C (chloride) . 5 drnis. i ,, 

Add B to the gum, shake well, add C, and shake 
again. If mixed in any other way the gum may 
coagulate. The paper is coated and dried like 
blue-print paper and exposed under a tracing. 
Bxpusure is very brief (a minute to a minute and 
a half m strong sunlight), the image showing 
faintly. The print is developed in a solution 
of 1 oz. of potassium ferrocyamde (yellow 

f irussiate of potash) in 10 oz. of water. The 
ines should develop to a brilliant blue, without 
any blueness in the ground, which would mdicate 
imder-exposure ; broken and feeble lines are 
due to over-exposure. The print is washed 
for a few seconds in order to remove most of 
the developer, and then fixed in an acid bath, 
sometimes called a bleaching bath, made by 
mixing ^ oz. of strong sulphuric or 2 oz of hydro- 
chloric acid with 20 oz. of water. The prints, 
face upwards, remain in this bath for five or six 
minutes, and are then thoroughly washed. A 
light blue deposit is often seen upon the white 
parts of the paper, but this washes off, or it 
may be removed with a very soft brush or cotton- 
wool Any blue stains (or, in fact, the whole 
of the image) may be removed with a solution 
of about 70 grs. of potassium oxalate in i 
oz. of water (4 g. in 250 ccs.), washing well 
afterwards. (For selection of suitable papers, 
method of sensitising, etc., see ** Blue-print 
Process.”) 

PELLICLE PROCESSES 

Early dry-plate processes m which the pre- 
pared emulsion was supplied for the purpose of 
melting up and coating plates at home. Ken- 
nett patented a pellicle (a compound consisting 
of gelatine, silver mtrate, bromide, etc.) m 
November, 1873. 

PENCIL, BROMIDE 

A specially prepared pencil for spotting and 
working-up bromide prints, for particulars of 
which see ” Bromide Pencils.” 

PENCIL, RETOUCHING {See ” Retouching,”) 

PENTANE (Fr. and Ger., Pentane) 

Synonym, amyl hydride. C5HJ2. Molecular 
weight, 72. A colourless, mobile liquid, obtained 
from coal tar or petroleum. Boiling point, 
98° to 100® F. (36-6* to 37*7® C.). Its vapour is 
extremely inflammable. It is used in the pen- 
tane lamp. 

PENTANE LAMP 

A special form of lamp adopted by the Board 
of Trade as a standard light. Ordinary coal gas 


is passed over the surface of pentane^ of which it 
absorbs some, and thence to an Argand burner. 
If precautions are taken as to the pressure and 
height of flame, it gives a very constant light 
source, which, however, is open to the objection 
that its spectrum is very poor in violet and 
ultra-violet, and therefore not comparable to 
daylight for photographic purposes. It is fre- 
quently known as the DibdOn-Harcourt pentane 
lamp, and may be obtained of either ten or 
one candle-power. It is used as a primary light 
standard for photo- chemical work. 

PENTATHIONIC ACID (Pr., Acide penta- 
ihiomque ; Ger., Pentathionsdure) 

Hg^sOg. Molecular weight, 258. One of the 
higher sulphur acids, of very little practical 
interest. Lumierc and Seyewetz suggested the 
use of lead pentathionate dissolved in ” hypo ” 
as a toning agent instead of gold; but it has 
found no practical use, as the final image 
consists of lead, silver, and sulphur, and is 
.somewhat liable to change. 

PEPPERTYPE 

A process of making ceramic enamels. 

“PER CENT “ SOLUTIONS (Se^ “ Solu- 
tions, Making up.”) 

PERCHROMIC ACID 

A term sometimes used as a sjmonym for 
chromic acid (chromic anhydride), though the 
formula for perchromic acid is written Cr207 H2O 
and that of chromic acid is CrOg. 

PERIOD 

A term proposed by Scheffer to denote the 
size of the units of screens and screen-plates The 
period for lines equal m width to the interspaces 
is twice their separating distance. Thus, 111 the 
diagram, which represents a black-and-white 
screen of equal spacing, the period is shown at 



s s 

Diagram of Black-and-white Screen 
of Equal Spacing 

the top by p ; the elements of the screen are 
indicated at s. Any screen of which the period 
is of the distance from the eye can be 

res^ved into separate lines. From this it is 
obvious that, assuming 8 in. or 20 cm. as the 
distance of normal vision, the screen period will 
be in. or | mm. Therefore the separate 
units of the screen will be mvisible if they are not 
larger than in. or mm. 

PERISCOPE, OR PERISCOPIC LENS 

Usually an uncorrected rectilinear lens. The 
earliest model was made by Stemheil, in 1865, 
and consisted of two very thin meniscus lenses 
mounted closely together. It embraced a vety 
wide angle (nearly loo®), and had an initial 
intensity of //40. The modem periscopes are 
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usually more rapid in action, say //p to //n, 
but their visual and chemical foci do not coincide. 

PERMANENCY 

The stability of a photographic image is deter- 
mined primarily by the process by which it was 
produced, but it is limited by the durability of 
the medium on which the image is supported. 
If the image will endure without serious loss of 
quality as long as the medium will last, it may 
be regarded as permanent. In some cases the 
image is almost indestructible, and therefore has 
much greater durability than its support. Deteri- 
oration IS far more frequently the result of defec- 
tive or careless working than an inherent weak- 
ness of the process. Gelatine, thoroughly hard- 
ened, IS an enduring substance. Paper of good 
quality and purity will last for hundreds of years 
without other change than a mellowing of its 
colour. In silver processes, imperfect fixing is 
a frequent cause of fading in negatives and 
prints, even the washing being of secondary im- 
portance. A properly fixed and washed nega- 
tive should be permanent, especially if varnished 
to protect it from the atmosphere. Properly 
made carbon and platmotype prints are quite 
permanent ; imperfect adhesion of the carbon 
tissue to its final support, or incomplete removal 
of the liwn salts from platmotype, wul cause rapid 
deterioration, although metallic platinum is 
absolutely permanent. A sulphide- toned bro- 
mide print should be as endurmg as any photo- 
graphic prmt, silver sulphide being a most stable 
substance. An ordmary bromide prmt should 
be as enduring as a negative, but all prints on 
gelatine papers should have the gelatine coating 
hardened ; m its soft condition it will absorb 
moisture from the air, and this is prejudicial 
to its stability. Silver prints on the vanous 
priuting-out papers are generally considered to be 
far from permanent ; but the trouble is invari- 
ably due to imperfect work, and is not mhereut 
in the process. Silver prints have been kept 
for nearly twenty years without showing any 
change beyond the mellowing of the paper. 

PERMANENT SUPPORT 

The paper used for the second transfer m the 
double- transfer method of the carbon process, 

PERMANGANATE INTENSIFIER 

A process of intensification by means of potas- 
sium permanganate, described by T. Thonie 
Baker before the Royal Photographic Society 
in 1905. In the result, the contrasts are slightly 
reduced. The negative is washed and placed m 
the bath given below for between one and three 
nunutes, during which time the image is trans- 
formed into a reddish-pink, and apparently loses 
very much in density : — 

Potass, permanganate . 96 grs. 22 g. 

Hydrochloric acid (con- 
centrated) . . 50 mins. 10 CCS. 

Water , . .10 oz, 1,000 ,, 

It is rinsed in water and developed, preferably 
by hydroquinone with caustic soda. The red 
plate, when immersed in the developer, quickly 
becomes brown, and finally black, the whites 
again becoming perfectly clear. Finally, the 
negative is washed. 


PERMANGANATE REDUCER {See Reduc- 
ing Negatives by Chemical Means.”) 

PERSAL 

An etching mordant for copper, based on 
ferric perchlonde, and obtainable in cither solid 
or liquid form. 

PERSISTENCE OF VISION 

The impression made by light upon the 
retina of the eye does not instantly tfisappear 
when the light is removed, but remains for an 
appreciable length of time which largely depends, 
upon the length of the period during which the 
eye has been exposed to the light and also 
upon the intensity and colour of the light. A 
sentence, which is probably the first written, 
having reference to persistence of vision, is con- 
tained m the fourth book of “ De Rerum Natura,” 
by Duerctius, written about 65 B.c. He there 
says : “ This [perception of movement] is to be 
explained in the following way : that when the 
first image passes off, and a second is afterwards 
produced in another position, the former then 
seems to have changed its gesture. This we 
must conceive to be done by a very rapid 
process,” etc. There are many simple and 
familiar illustrations of the phenomenon of per- 
sistence of vision. Thus, a flash of lightning, 
appears much longer than it really is, and a 
burning stick whirled rapidly round appears to 
be a circle of fire. If the seven prismatic colours' 
be properly arranged in their due proportions 
in a circle, and this turned rapidly on a central 
axis, a white surface is the result. This law of 
the persistence of vision constitutes the funda- 
mental basis upon which the kmematograph 
exhibition rests, and the motion picture is the 
finest demonstration of the facts it is povssible 
to conceive, though not, perhaps, so self-evident 
as it becomes in the simpler appliances, such as 
the so-called “ Wheel of Dife,” or the phena- 
kistoscope. 

PERSPECTIVE (Pr., Perspective) Ger., Pers- 
pekttve) 

Assuming that lenses arc free from distortion, 
that they are opposite the centre of the plate, 
and that the plate is vertical, all lenses will give 
the same drawing or perspective from the same 
standpoint. If the focal lengths vary, more or 
less of the subject will be included, but such 
objects as are rendered by all will be identical 
in perspective. 

A good deal of misapprehension has arisen 
from the fact that, more often than not, lenses 
include far more than can be seen clearly by the 
eye from the same standpoint. If a lens of very 
short focus is used on a large plate, the resulting 
picture is sometimes said to have incorrect per- 
spective. It is only incorrect in the sense that 
the eye, placed in the same position as the lens, 
is not adapted for seeing the same amount of the 
subject. If the eye could include as much as 
the lens, it would see precisely what the lens 
renders. As, however, photographs are made 
to be looked at, it is desirable to avoid this 
“ unnatural ” perspective. This can be done 
by using lenses of such focal length that the 
ictures they draw approximate to those seen 
y the eye. When a lens has included so much 
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that the effect to the eye appears strained and 
unnatural, the exaggeration may be removed 
by trimming away more or less of the outer 
parts. Another cause of abnormal drawing is 
the taking of what was originally a subject at 
one side of a picture and presenting it apart, as 
though the lens had originally been directed 
straight at it. 

The point of view has a great deal to do with 
the perspective or “ drawing ” of an object. In 
every case the perspective will be accurate for 
that particular viewpoint, but the resulting 
arrangement will not necessarily be pleasing 
simply because it is correct. So that, inasmuch 
as the photographer docs not have to concern 
himself at all with the correctness of the “ draw- 
ing,” he must direct his efforts to the consider- 
ation of such a point of view, and the use of 
such a lens, that the result shall appear natural 
and pleasing to the eye. 

The unnatural appearance of a wide-angle 
picture is accentuated if the whole of the sub- 
ject IS enlarged. This is because a large print is 
generally viewed at a greater distance than a 
small one, whereas the shorter the focal length 
of the lens employed the closer to the print 
should the eye be placed for the perspective to 
appear natural. The unnatural appearance is 
also emphasised when some of the objects in- 
cluded were comparatively close to the lens. 
!Por example, an upright picture on a near wall 
may apparently be elongated into a horizontal 
one, and only assumes its natural proportions 
if it can be viewed at a distance something like 
that of the focal length of the lens used. (See 
also “ Perspective, P'alse.”) 

PERSPECTIVE, AERIAL (See “ Aerial Per- 
spective.”) 

PERSPECTIVE, FALSE 

That the photographic lens cannot render a 
scene in false perspective has been stated under 
the heading ” Perspective,” but it is there pomted 
out that photographic images are not always 
pleasing to the eye. The terms ” false per- 
spective ” and “ distortion ” arc often applied 
to views which show “ violent ” or “ sudden ” 
perspective, due to the use of a wide-angle lens. 
Perhaps the nearest approach to false per- 
spective which can be obtained in photography 
is by the use of the swing back, which is often 
brought into operation in order to secure depth 
of definition when using a comparatively large 
aperture. An example of this may be found in 
an ordinary street view, in which one side of 
the road is much nearer to the camera than the 
other, and consequently is out of focus when the 
centre is sharp. To remedy this, one side of 
the swing back is pulled out, thus bringing 
the near portion into focus, but of course on a 
larger scale than it would have been if the plate 
had been kept at right angles to the axis of 
the lens. Something similar occurs when the 
vertical swing is used to obtain covering power in 
portraiture, general sharpness being obtained 
by tilting the back to brmg the hands and knees 
into focus at the cost of truthfulness. 

PETROLEUM SPIRIT 

A synonym for benzine. 


PETZVAL, J. 

A Viennese mathematician who, in 1S41, 
devised the first “ rapid ” portrait lens. It was 
of short focal length, worked at what was then 
a large aperture, and was manufactured by 
F. Voigtlander, of Vienna. It consists of a front 
combination formed by a biconvex lens of crown 
glass cemented to a plano-concave lens of flint 
glass. The back combination is composed of 
two separated lenses, a concavo-convex of flint 
glass and a biconvex of crown glass, (h'or 
illustration, see “ Lens.”) It enabled exposures 
to be reduced to one-tenth that previously 
necessary. In 1858, Petzval worked out the 
” ortlioscopic ” lens for landscape work, but this 
lens was little superior to the single landscape 
lens, although the subject of great claims. (See 
aUo “Lens.”) 

PHANEROGENE 

A developer introduced in 1894 by Reverdin 
and I)e la Harpe, and having a character resem- 
bling that of amidol ; now of but small import- 
ance. 

PHANTASMOGRAPH (Pr., Phantasma- 
graphe ; Ger., Phantasmograph) 

An early apparatus used for printing lantern 
slides, consisting of a long box or tube havmg 
a hinged door at one end to admit light, the 
negative, with the lantern plate in contact, being 
placed at the opposite end. Apparently, the 
object was to exclude all possible extraneous 
light. 

PHANTOM DEVELOPMENT 

A fanciful term applied to a method of develop- 
ment with a solution strong m the developing 
agent but weak in alkali, vSo that a faint image 
is first obtained, and then continuing with a 
solution strong m reducer, alkali, and rcstramcr. 

PHENAKISTOSCOPE 

Synonym, stroboscope. An instrument in- 
vented simultaneously, by, Plateau, of Ghent, and 
Stampfer, of Vienna, in the year 1832 It has 
been made in various forms, an example of 
which is illustrated. Two discs are mounted 
on a common spindle ; they rotate m the same 



direction and at an equal speed. One disc is 
perforated with slots, through which an observer 
may view a series of pictures depicted on the 
inner surface of the companion disc. The 
series of pictures consists of successive phases of 
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INFLUENCE OF THE LENS ON PERSPECTIVE 


The upper view, taken with « narrow-an^ie lens, conveys but little idea cif distance 
between the footbridge and the farm. In the lower view, however, taken with 
a wide*angle lens and fmm a much nearer standpoint, the distance appears to be 
greater. The bridge is of approximately the same scale in both views. 
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any object in motion ; as for example, a girl 
"The number of phases corresponds 
to liie number of slots in the viewing disc. 
On making the discs rotate rapidly, the observer 
gains a momentary view of each picture in the 
series as each slot arrives opposite its respective 
image. In virtue of the law of persistence of 
vision, therefore, a blending of all the pictures 
in the series takes place on the retina of the 
eye, giving the impression of a single figure 
invested with hfe or motion. In a modified 
form of the instrument, the disc bearing the 
pictures, as shown in the figure, is dispensed with, 
by depicting the pictures on one side of the 
slotted disc and viewing them through the slots 
by reflection in a mirror ; this, indeed, was the 
earliest form of the apparatus. Phenakisto- 
scope is the name given to the instrument by 
Plateau, while Stampfer calls it by the name of 
stroboscope. As an early instance of confusion 
of terms it may be mentioned that Snell, writing 
in 1835, calls the stroboscope by the name of 
“ Phantascope or “ Kaleidorama.’* Muller, in 
1 846, applied this instrument for the demonstra- 
tion of wave-motion, and Poppe, Savart, and 
others employed it for the synthesis of other 
natural motions. The first attempts at projecting 
ammated effects upon the lantern screen were 
founded on the type of machme here illustrated, 
the disc bearing the senes of pictures being on 
transparent material, and light thrown first 
through it, then through slots, and finally on to 
the screen by means of an objective. This was 
done by Uchatius between 1851 and 1853, but 
Plateau himself had practically attacked the 
same problem in 1849 in a modification of his 
anorthoscope, in which apparatus he produced 
four non-distorted images from a distorted 
original by the introduction of compensating 
lenses. Plateau placed sixteen images in pro- 
gressive series round the margin of a glass disc, 
and in front of this, in a reversed direction, 
revolved, at a four times greater speed, an 
opaque disc with four slots. The front of the 
apparatus could be observed by many people at 
once, and to prevent confusion the parts of the 
disc showing the non-erect images were screened 
off. It will be seen that as a slot passed the 
aperture in the screen one image would be 
viewed and the light then cut off while the 
transparent disc turned one-sixteenth of its 
diameter and the opaque one one - quarter. 
The next image would then be revealed, by its 
coincidence with the slot, in the same position as 
that in which the previous image was observed. 
{See also “Zoetrope.") 

PHENIC ACID, PHENOL, PHENYLIC 
ALCOHOL, AND PHENYL HY- 
DRATE 

Synonyms for carbolic add. 

PHENYLAMINE 

A synonym for anihne. 

PHLOXINE 

A variety of eosine. 

PHOSPHATE PLATES AND PAPERS 

Plates or papers coated with an emulsion in 
which silver phosphate is practically the light- 
sensitive salt The light- sensitiveness of this 
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substance was discovered by Stromeyer about 
1830, but Fyfe, about nine years later, was the 
first to use it for printing out, and he salted 
his paper with sodium phosphate, sensitised on 
silver nitrate and again floated on sodium 
phosphate. He also used an ammoniacal solu- 
tion of silver phosphate, and recommended 
merely washing with water or ammonia for 
fixing. 

Many years later, Lyte used this salt for 
albumenised paper and employed nitric add for 
fixing ; later (published, 1856) he used a mix- 
ture eff sodium phosphate and tartrate, Rochelle 
salts in sugar of milk and gelatine, and stated 
that there was no precipitate formed, thus 
antedating the later use by Meyer of silver 
phosphate dissolved in an orgamc acid. It was 
also tried by Hunt and Hardwich. Meyer 
{Brit. Journ. Phot., 1899 and 1900) precipitated 
his phosphate and dissolved it by the addition 
of an organic add, such as citnc, tartaric, acetic, 
etc., and used it wuth and without a vehide on 
paper. Silver phosphate alone or with excess 
of silver nitrate, however, gives an exceedingly 
long range of gradation, so that unless extremely 
vigorous negatives are used the prmts are very 
flat, wanting in intensity, and without any 
whites. Valenta, in 1900, took up the study of 
the subject, and suggested a collodion emulsion 
by adding silver m irate to phosphoric add 
Clodion, but this also possessed the same fault, 
though to a less degree. Further experiments 
were made to increase the intensity and reduce 
the gradation by mixing it with varying propor- 
tions of collodio- chloride emulsion, or by the 
addition of uranyl and cupric chlorides ; and 
finally, in 1905, he gave a satisfactory working 
formula, which can not only be printed out, but 
also physically developed : — 

Raw collodion (3-3 20 oz. 1,500 ccs. 

Phosphoric add (20%) 128 mins. 20 „ 

Mix, and add — 

Citnc aoid . .384 grs. 60 g. 

Alcohol . . . 640 mms. 100 ccs. 

Then add — 

Silver nitrate 

(powdered) . 384-512 grs. 60-80 g. 

Liquor ammomse (*880) q.s. q.s. 

Enough ammonia should be used to form a 
perfectly dear solution, and then — 

Absolute alcohol . 3^ oz. 250 ccs. 

added, the mixture being added in small quan- 
tities at a time to the acid collodion, shaking 
all the time. Then add — 

Ether . . . 3i oz 250 ccs. 

Glycerine alcohol ( I : i) 128 mins. 20 ,, 

This may be coated in the usual way on matt 
or glossy baryta paper. It may be fully printed 
out or only until the outlines of the image 
just seen, and should then be developed witk 
the following: — 

Metol . . .155 grs. 35*5 g* 

Glacial acetic acid . 10 oz. 1,000 ccs. 

Distilled water . . 10 „ 1,000 „ 

For use, 40 drops of this should be diluted with 
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3j oz. or 100 CCS. of water. The colour of the 
prints thus obtained varies from sepia to brown- 
ish black or purple. 

Recently, several makers have placed phos- 
phate papers on the market which may be 
treated as outlined above. 

PHOSPHATES (Fr., Phosphates; Ger., Phos^ 
phats) 

Salts prepared by the combination of a metal 
with phosphoric acid. There are generally three 
forms: the mono- or add phosphate, such as 
sodium orthophosphate, NaH,P04 HjO ; the 
di-orthophosphate, Na2HP04 i2H*0 ; and the 
tri-orthophosphate, NagP04i2Ha0 ; these are 
obviously formed by the replacement of one, 
two, or three hydrogen atoms respectively of 
orthophosphor ic add H8P04. 

PHOSPHORESCENCE 

The researches of T. A. Vaughton and others 
seem to have demonstrated that the sensitive 
silver salts, such as the bromide, iodide and 
chloride, if predpitated and kept in the dark, 
have the property, under certain conditions, of 
emitting light in degrees proportionate to their 
sensitiveness. In a red light, an unexposed 
bromide plate is placed in an ordinary pyro-soda 
developing solution for ten minutes, removed 
and washed. Next, in total darkness, plunge it 
suddenly into a dish containing a saturated 
solution of aluminium sulphate, and the plate 
and the solution will immediately become 
phosphorescent, the light dying away m the 
course of a minute or two. On pouring the 
solution into a bottle, the whole body of the 
liquid becomes luminous and remains so for 
several minutes, the light being increased by 
shaking. If half the plate is exposed to the 
action of white light for a second before treating 
with the pyro-soda solution, that half remains 
dark and emits no light when the plate is put 
into the aluminium sulphate. If the plate is 
given a short exposure in the camera, and 
developed and put into the aluminium sul- 
phate solution, the image will appear dark on a 
phosphorescent background. Precipitated silver 
bromide (which has been kept a few days in 
a corked test-tube in the dark), contained in 
a porcelain dish and exposed to a bright-red 
light while addmg the pyro-soda solution, 
appears black, but on pourmg off the solution the 
precipitate gradually assumes a bright green 
appearance tmder the red light, while in white 
light it appears dark grey or black. 

As the result of a series of supplementary 
experiments; H. Edwards has stated that not 
only the plate itself, but also the used developer, 
will give phosphorescence with alum solution. 
Quinine sulphate of hydrochloride is not luminous 
when the used developer is added, but becomes so 
if a few drops of sulphuric acid are subsequently 
introduced. The experiment may be stiU more 
easily made by mixing potassium bromide and 
silver nitrate solutions in dim gaslight, decanting, 
and shaking up the resulting silver bromide with 
pyro-soda. A red liquid results which gives a 
luminous effect when poured into alum solution 
or dilute sulphuric aad. 

Dr. J. Precht explains the phenomenon of 
phosphorescence as follows: (1) The alkaline 


pyrogallic acid solution liberates oxygen on the 
addition of adds, by which the sodium sulphite 
is oxidised to sulphate, this oxidation Seing 
accompanied by phosphorescence. (2) The acid 
pyro solution suddenly takes up oxygen on the 
addition of sodium sulphite and soda, and also 
this oxidation is accompanied by phosphores. 
cence. Thus easily redudblc substances pro- 
duce phosphorescence with an alkaline pyro solu- 
tion. 

Potassium permanganate, for instance, is 
phosphorescent when a mixture of pyrogallic 
acid and soda is added to it. It is assumed that 
an mtermediary product is formed of alkaline 
pyro solution and oxygen, which gives off again 
the oxygen only on the addition of acid, and that 
the then liberated oxygen gives rise to phos- 
phorescence by combining itself with the sulphite 
to form sulphate. Phosphorescence is liable to 
fog gelatine plates should these retain traces of 
the pyro developer, and therefore, in practice, 
such plates should not pass from the pyro 
developer into a solution of alum or of citric 
add, or, indeed, to any other solution, before the 
last traces of the developer have been removed 
from it by careful washing. Exceedingly small 
quantities of pyro, less than *005 per cent., 
are sufficient in some cases to cause a bright 
phosphorescence of the film. 

PHOSPHORESCENT PHOTOGRAPHS {See 

“ Euminous Photographs.") 

PHOSPHORIC ACID (Fr., Acide phosphorique; 

Ger., Phosphor s&ure) 

Synonym, orthophosphoric acid. H3PO4. 
Molecular w^eight, 98. Solubilities, miscible in all 
proportions with water and alcohol. Obtained 
trom phosphorus by oxidation. It occurs in a 
crystalline state, and is then nothing else but 
phosphoric acid ; but usually the so-called 
** syrupy " acid is met with, and this contains 
85 per cent, of phosphoric acid, and has the 
specific gravity of 1 725. Another acid, of specific 
gravity 1 747, contains 50 per cent. ; and the 
dilute, of specific gravity 1*057, contains 10 per 
cent. A 20 per cent, solution, having a specific 
gravity of 1-12, is the one usually employed for 
aadulating the platinum toning baths. 

In process work, phosphoric add is used in 
photo-zincography as an addition to the gum 
and nutgalls solution used for damping the plate 
before rolling-up with ink, its object bemg to 
preserve the cleanliness of the white parts of the 
plate. Also it is used m preparing aluminium 
for lithographic printing. 

PHOTO SALTS 

A name given first by Carey Lea to the coloured 
reduction product formed by the action of light 
on silver chloride, and later applied generally to 
the coloured salts obtained chemically by Lea, 
who considered the coloured reduction product 
to be a chemical combination of silver chloride 
AgCl and silver subchloride Ag^Cl. Hodgkin- 
son, on the other hand, ascribed to it the formula 
AgjCljAgtO, as he considered that the ever- 
present aqueous vapour or water played an 
Important part in its formation. According to 
the latest theories, this product is a solid solution 
of AgiD in AgCl. I^a prepared the dark- 
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coloured products by the action of an alkaline 
hypochlorite or ferric chloride on finely divided 
metallic silver, by partial decomposition of 
silver oxide by heat and treatment with hydro- 
chloric acid, by reducing silver chloride dissolved 
in ammonia by ferrous sulphate, or by the action 
of cuprous choride on silver nitrate, etc. The 
colour of these photochlorides varied from purple 
to golden or rose red, and they were then capable 
of assuming the colours of the spectrum or any 
coloured objects to which they were exposed. 
These salts are of great interest, as no doubt 
they play an important part in the formation 
of the colours m the Seebeck or Poitevm pro- 
cesses of heliochromy on paper. Photo-bromide 
and photo-iodide have also been prepared, but 
they are not so colour-sensitive as the photo- 
chloride. 

PHOTO-ALGRAPHY 

The application of photo-mechanical repro- 
duction processes to aluminium lithographic 
printing. 

PHOTO-AQUARELL 

Photogravure prmting in colours by inking 
the plate locally with tampons, masks being 
used to indicate the portion to be inked. 

The term has also been applied to a litho- 
graphic process of printing in colours from three 
etched stones. 

Also a process of making coloured photographs 
on Whatman paper. 

PHOTO-AQUATINT 

A modification of the photogravure process, 
worked out by Thos. Husoii, R.I., and fully 
described in his book entitled “ Photo Aquatint.'* 
The prmcipal difference between this process 
and ordinary photogravure is that, instead of 
using different densities of etching solution, 
practically only one strength is used, and the 
negative, transparency, and carbon resist have 
accordingly to be adapted to the process. 

PHOTO-AUTOCOPYIST {See “Autocopyist.'*) 

PHOTO-AUTOGRAPHY 

A process of printing from lithographic stones 
on etched plates in colour, the image being applied 
by photo-mechanical means. 

PHOTO-BIOSCOPE 

An instrument constructed on the lines of the 
thaumatrope, and invented by Chevalier Bonelli, 
of Milan, in 1867. By its means both stereo- 
scopic and kinematographic effects could be pro- 
duced. 

PHOTO-CERAMICS {See “ Ceramic Process.") 

PHOTO-CHROMATIC 

One of the terms applied to the process of 
photography in natural colours. 

PHOTO-CHROMATIC PRINTING 

A process for prmting photographically upon 
textik fabrics, Che invention of R. Smith, of 
Blackford. The fabric is treated with a sensitive 
solution, and is wound off a roller, passing under 
a glass plate on which the design has been drawn ; 


the material is thus exposed one section at a 
time, then passing through guiding rollers to a 
fixing trough, finally being washed. According 
to the fixing solution used, various colours are 
obtained. To produce a design pale blue on a 
white ground, or white on a blue groimd, solu- 
tions of the citrate or tartrate of iron with potas- 
sium ferrocyanide are used. Brown or buff 
tints are obtained with a solution of potassium 
bichromate. The fabric is afterwards plunged 
in a dilute solution of sulphuric acid. 

PHOTOCHROME PROCESS 

A method of lithographic colour printing 
worked out and operated by the firm of Orell 
Fussli, Zurich. It is believed to be a process 
of printmg a bitumen film on stone under a 
contmuous tone negative, and treating in such 
a way that a reticulated gram image is formed. 

PHOTOCHROMOSCOPE 

A name by which the kromskop was at one 
time known. 

PHOTOCHRONOGRAPHY 

Chrono-photography, which is described under 
its own heading. 

PHOTO-COLLOGRAPH 

A term applied to any kind of collotype 
prmt, especially to prints made by Albert’s 
photo-lithographic process. 

PHOTO-COLLOGRAPHIC PROCESS 

A sjmonym for collotype, but it has been more 
particularly used by the inventor of the Smop 
photo-collographic process. 

photo-collotype 

A synonym for collotype or photo- collography. 

PHOTO-CORRECTOR 

An arrangement for preventing distortion in 
portraits, invented by H. Van der Weyde m 
1892. It consists in the employment of an 
additional lens immediately in front of the 
plate, as shown in the diagram. The dotted 
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lines indicate light rays proceeding from the 
lens and falling upon the plate. Local reduction 
of size is produced by placing a plano-convex 
lens close to the plate and covering the part to 
be reduced. Used as at A, a halo would appear 
on the plate round the lens, and to overcome 
the difficulty the lens is embedded in a sheet 
of glass {see B) as large as, or larger than, the 
plate. By using lenses of different shapes and 
sizes — plano-concave and plano-convex — it is 
possible to produce a variety of effects. The 
accessory has not come into general use. 
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PHOTO-CRAYON 

A style of portrait at one time popular ; origin- 
ated by Sarony, of Scarborougn, in 1870. A 
transparency was made upon glass, finished in 
the usual way, and backed up with white paper 
on which crayon colours had been placed, the 
effect being that of a coloured photograph. 

PHOTO . DYEING {See “ Photo tincture.”) 

PHOTO-ELECTRICITY (Fr., Photo-SlectnctU ; 
Ger., Photo-elektrizitdt) 

Electrical phenomena excited by the action of 
light. The converse — optical phenomena set up 
by electrical action — are classified as belonging 
to electro-optics. Modem research leads to the 
conclusion that light and electricity are identical, 
a fact first asserted in 1864 by Clerk-Maxwell, 
according to whom light waves are due to 
magnetic and electric strains in the ether that 
pervades space. Maxwell prophesied that, under 
suitable conditions, magnetic waves could be 
propagated through space with the same speed 
as those of light. This was experimentally veri- 
fied by Heinrich Rudolph Hertz, m 1888, who 
proved the existence of electrical waves, of 
similar velocity to those of light, and, although 
invisible, capable likewise of reflection, refrac- 
tion, diffraction and polarisation. These waves 
were turned to practical account in G. Marconi's 
system of wireless telegraphy (1895) 
same year Konrad Wilhelm Rontgen showed 
that invisible electric rays of another kind — the 
X-rays — were able to penetrate opaque sub- 
stances, forming an image or shadow on a 
photographic plate. A familiar instance of an 
electrical effect influenced by light is afforded 
by the behaviour of selenium, the resistance of 
which to the passage of an electric current is 
greatly reduced when light impinges on it — a 
fact utilised for the telegraphic transnussion of 
photographs. 

PHOTO - ELECTROGRAPH (Fr., Photo-dec^ 
trographe ; Ger , Photoelektrograph) 

An apparatus used by meteorologists to 
obtain a photographic record of variations in 
the electrical condition of the atmosphere, as 
indicated by the movements of a sensitive gold- 
leaf electroscope. 

PHOTO-ELECTROTYPE {See “ Electro- 
phototypy ” and “ Electrotyping.”) 

PHOTO - ENGRAVING, AND PHOTO - 
ETCHING 

Synonymous terms applied generally to hue 
and half-tone etching ; fully discussed imder 
many separate headings. 

PHOTO-FILIGRANE {See “Fihgrane.”) 

PHOTO-GALVANOGRAPHY {See “Gal- 
▼anography, Photographic.”) 

PHOTOGASTROSCOPE (Fr., PhotogastrcM 
scope: Ger., Photogastroskop) 

An instrument employed in surgery for 
photographing the interior of the stomach, by 
means of a tube introduced down the throat 
and having a small electric lamp at one end 


to furnish the necessary illumination. Mirrors 
are utilised to transmit the image to the camera, 
an air supply tube inflates the stomach, and the 
lamp is kept cool by a water-circulating device. 

PHOTOGENE 

The name given by Gaudin in 1861 to a sensi- 
tive preparation made by him for coating upon 
glass or paper. “The name,” he stated in 
La Lumidre (April 15, 1861), “can be applied 
to any sensitive compound containing iodide 
of silver with excess of free nitrate of silver.” 
He prepared photogene by dissolving silver 
nitrate in hot alcohol with a little water, adding 
it to collodion, and finally adding a few drops 
of iodised collodion. It was not satisfactory. 

The word was also used by J. Moule to describe 
a pyrotechnic compound for burning in his lamp 
(patented February 8, 1857) for the purpose of 
taking photographs at night. The powder was 
composed of pure and well dried potassium 
nitrate 1 5 parts, flowers of sulphur 5 parts, pow- 
dered antimony sulphuret i part, and powdered 
red orpiment 2 parts. After well mixing, the 
powder was passed through a fine sieve. 

PHOTOGENIC DRAWING, OR PHOTO- 
GENY 

The name given by Fox Talbot in 1835 to the 
results of his early experiments, which consisted 
in coating paper or white leather with a silver 
nitrate solution and obtaining thereon, by the 
action of light, images of leaves, etc. Talbot 
communicated his experiments and showed ex- 
amples of his photogenic drawings to the Royal 
Society, on January 31, 1839, six months prior 
to the publication of Daguerre’s process. The 
following description of the process of producing 
photogemc paper is adapted from his own words. 
Paper of a good, firm quality and smooth sur- 
face IS dipped mto a weak solution of common 
salt and water (25 grs. to the ounce) and wiped 
dry, by which means the salt is umformly dis- 
tributed. A solution of silver nitrate is spread 
on one surface only, and dried before a fire. This 
paper, if properly made, is suitable for all photo- 
genic purposes. A sheet thus prepared is washed 
with a saturated solution of salt and then dried. 
It will be found, especially if the paper is kept 
for some weeks before the trial is made, that 
sensibihty is greatly diminished, and in some 
cases IS quite extinct. But if it is again washed 
liberally with the solution of silver, it becomes 
agam sensitive to light, and even more so than 
it was at first. In this way, by alternately 
washing the paper with salt and silver and drying, 
Talbot succeeded in mcreasmg its sensibility to 
a degree that is requisite for receiving the images 
of the camera obscura. The prints were fixed 
m a strong solution of common salt, or in a solu- 
tion of potassium bromide or iodide. Later 
improvements resulted in the introduction of 
the calotype process {which see). 

PHOTOGLYPHIC ENGRAVING, OR 
PHOTOGLYPHY 

A process of photogravure invented by Fox 
Talbot, but now entirely superseded by the 
Talbot-Klic process. The metal plate was coated 
with gelatine, sensitised with potassium bichrom- 
ate, and exposed to light under a negative. It 
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was then dusted with finely powdered copal 
resin and wanned until this melted. When cold, 
the plate was treated with a suitable etching 
fluid, which soaked through those portions of 
the film unacted upon or only partially acted 
upon by light, attackmg the plate underneath 
in proportion to the varying thickness and hard- 
ness of the gelatine. 

PHOTOGLYPTIE 

The French name given to the Woodbury type 
process. 

PHOTOGRAM 

By some people considered the correct name 
for a photographic picture of any kind. They 
contend that “ graph ” is a termination in- 
dicating the active verb, whereas “ gram ** 
indicates the noun. For example, “ telegraph,** 
to write at a distance ; “ telegram,” the writing 
made at a distance. Several attempts have been 
made to oust the older term, but with small 
success. 

PHOTOGRAMMETRY (Fr., PhotogrammMrtr, 
Mitrophotographte ; Ger., Photogrammetrxe^ 
Messhildverfahrung) 

The science of measuring and surveying by 
the aid of photography. I'he camera is exten- 
sively used m the preparation of maps and for 
other topographical purposes With a high- 
class lens free from distortion, a rigid camera 
and stand, and a fixed vertical position of the 
plate with regard to the lens, the size and arrange- 
ment of objects in the negative will bear a con- 
stant ratio to those of the original subject. 
Jf two or more photographs are taken, for in- 
stance, of any prominent building or natural 
feature from different standpoints, noticing 
carefully the part of the compass to which the 
camera is directed in each case, it is possible 
by means of the various points appearmg in 
the resulting negatives or prints, and by a 
series of tri angulations, to draw an accurate 
dimensioned plan. The camera for photo- 
grammetric purposes is generally provided with 
levelling screws and a graduated circular scale 
at the base, while four fixed points are arranged 
at the back to register on each plate exposed the 
position of the horizontal line and of the lens 
axis. It is usual, also, for a magnetic compass 
and a theodolite to be attached to the camera. 

The subject is too large to treat otherwise than 
briefly, but a few of the simpler formulae used in 
photogrammetry may be quoted. It is assumed 
that the lens is at its principal focal distance 
from the plate and that the camera back is 
strictly vertical. Let O ** height of object, I « 
height of image in negative or print, F = focal 
length of lens, and D = distance of object from 
lens, measured from nodal point. Then, to find 

height of object, O *= The width may be 

foimd in the same way, provided the plane of 
the object is known to be parallel to the focusing 
screen. If the size of the object is known the 

O F 

distance may be calculated, D = 

The distance and size of an inaccessible 
object may be found by taking two photographs 
at a measured distance apart^ but each in Ime 


with the object — i.e. the latter should be central 
in both negatives. The distance apart may be 
measured either from the nodal point of the 
lens, or more conveniently from the focusing 
screen. Let S = the distance between the 
two standpoints, and Ij, I, «= the heights of 
the two images m the photographs, then O 

S X I, X la. ... OF OF. 

_ J; while D = or -7-' 

Fx la — Ij Ii I, 


PHOTOGRANULOTYPE 

An American process of graining an ordinary 
photographic negative by the application of the 
air brush, so that a granular negative image was 
obtained for printing on stone or metal. 


PHOTOGRAPHY 

The art of obtaining images by the chemical 
agency of light upon sensitive surfaces. The 
word itself cannot be traced farther back in 
Bnglish literature than the title of a paper read 
before the Royal Society by Sir John Herschel 
on March 14, 1839. Derived from <puros, 

genitive of fpaos or “light,” and ypiipui, 

“I draw.** Hermann Schnauss, however, states 
that Nic^phore Niepce was the first who used 
the word photography, who indeed created it. 
On May 9, 1816, Niepce wrote to his brother 
Claude that it is not necessary that there 
should be bright sunshine when photographing 
objects out of doors. 

PHOTOGRAVURE (Ger. axidiPr., Heliogravure) 

The process of photogravure as now generally 
understood and practised is that known as the 
Talbot-Klic process. Talbot*s original method 
{see “ Photoglyphic Engraving *’) with modifica- 
tions IS still worked in France. The fclllowing 
IS an outline of the photogravure process : — A 
well-cleaned and polished copper plate is put 
into a dusting box, m which it receives a deposit 
of a fine dust of asphaltum or resin, which is next 
fixed by heating. A piece of carbon tissue is 
printed under a transparency and transferred to 
the grained copper plate on which the image is 
developed, and, when dry, etched with ferric 
perchloride in successive baths of varying degrees 
of strength (from 43® down to about 33° Beaum6). 
The weaker solutions penetrate the gelatine the 
most easily. After clearing off the resist the 
plate is seen to be etched in different depths m 
proportion to the tones of the picture, the 
shadows being deepest and consequently holding 
most ink. The plate is inked and printed from 
in the usual copper-plate manner. 


PHOTO-HELIOGRAPH 

A combination of telescope and camera used 
in solar photography. The exposure is made by 
the passage of a narrow slit. 

PHOTOHYALOGRAPHY AND PHOTO- 
HYALOTYPY 

Processes based on the transfer of the collo- 
type image, described by G. Scamoni, of St. 
Petersburg. {See also “ Hyalography.**) 

PHOTO - LITHOGRAPHIC TRANSFER 
PAPER 

Paper coated with hardened gelatine for sensi- 
tising with potassium bichromate in order that 
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it may be prmted under a negative to form a 
transfer. Ready-made photo-lithographic papers 
of excellent quality are obtainable, those of J aff6, 
Albert, and Husnik being among the best known, 
and it does not pay the worker to prepare his 
owm paper. The double transfer paper used in 
carbon printing answers well for transfers. 

PHOTO-LITHOGRAPHY 

Under this term is included a large number 
of processes which may be classified into two 
leading divisions — namely, transfer processes 
and direct processes, both of w^hich may be sub- 
divided into line and half-tone. 

The transfer processes are all based on the 
principle that light acting on a bichromatised 
colloid, such as gelatine, will render the lines 
or other elements of the image capable of attract- 
ing greasy ink, whilst the other parts will repel it. 
The simplest method is to coat a good tough 
paper, such as bankpost, with gelatine, and after 
drymg immerse itm a bath of potassium bichrom- 
ate (usually about 5 per cent, strength). When 
dry, this sensitised paper is exposed under a line 
negative for a sufiScient time. The paper is then 
thmly coated with transfer ink applied with a 
roller. On immersion in water, and by gentle 
rubbing with a tuft of cotton-wool, the surplus 
ink comes off, leaving the image in lines of ink. 
The print is dried, and is then ready for trans- 
ferring to stone or metal. For half-tone work 
the paper may be exposed under a negative 
made through a ruled screen, or the half-tone 
may be formed by means of a reticulated grain, 
as m the papyrotint process 

In the direct process the stone or metal 
(usually zinc) is prepared with a sensitised coat- 
ing of bichromatised glue, gelatine, or albumen, 
or with bitumen, exposed under either a line or 
half-tone negative, inked over if a bichromatised 
film, and developed with water ; if a bitumen 
film it need not be inked, and it is developed 
with turpentme. The bitumen attracts the 
greasy ink so that the image can be rolled up 
for printmg. To obtain grained half-tone 
images, various ingredients are added to the 
colloid coating, as in the papyrotint or Pretsch 
processes ; or, in the case of bitumen, the image 
may be made to reticulate by dissolvmg the 
bitumen in a mixture of ether and alcohol 

In several processes of photo-lithography the 
image is prepared on a glass or metal plate similar 
to collotype, and transfers are pulled therefrom 
for re- transfer to stone or metal. 

PHOTO-LITHOPHANE 

The production of photographic transparencies 
from semi-transparent material (porcelain), the 
lights and shades of which depend on the greater 
or lesser thickness of the material employed. The 
photographic part in this process consists in the 
production of a swelled chrome-gelatine relief 
from a pho|pgrapbic negative, and a plaster-of- 
paria cast from it. The rest is done by the porce- 
lain worker. 

PHOTO-MECHANICAL PROCESSES (Pr., 

Procidis photomicaniques ; Ger., Photo- 

mechanische Verfahrungen) 

A term applied to all processes in which the 
action of light upon chemical substances is the 


means of preparing printing surfaces, from which 
many impressions can be made without any 
further assistance from light action. Generally, 
the photographic image is made capable of giving 
impressions in greasy inks by typographic or 
lithographic methods, but the term also includes 
Woodburytype, although the printing in this 
case is not done with greasy inks. Particulars 
of photo-mechanical processes will be found 
under the headings of “ Collotype,*' “ Photo- 
lithography," “ Photogravure," “ Half - tone 
Process,” etc. 

PHOTO-METALLOGRAPHY 

A term applied to processes of printing from 
photo-mechanical images on zinc or aluminium 
by the lithographic method. 

PHOTOMETER (Fr., PhoiomHre ; Ger., Photo- 
meter) 

An instrument for comparing the intensity of 
two light sources. {See Sensi tome try.”) 

PHOTOMETRY (5^5 “ Sens! tome try.") 

PHOTO-MEZZOTINT 

A name given to the gum-bichromate process 
of Maskell and Demachy. 

PHOTO-MEZZOTYPE 

A fancy name for one of the early half-tone 
processes 

PHOTOMICROGRAPHY 

The photography of minute objects by the aid 
of the microscope. The eSvSential apparatus in- 
cludes microscope and stand, lenses and camera, 
and it may be said that many kinds of hand 
cameras can be utilised. A stage or base- 
board is necessary to receive the microscope and 
camera (with lens removed), which arc placed in 
position on the stage as shown at A A small 
platform is fixed on the stage to bring the lens 



Arrangement for Photomicrography 

flange of the camera, A, to the level of the micro- 
scope tube when the latter is brought over to a 
honzontal position. If a fairly long camera 
extension is used, the fine adjustment of the 
microscope will be out of teach of the hand ; 
consequently a connecting-rod will be necessary 
for focusing purposes. A brass rod, B, fitted with 
a grooved wheel at one end and a milled head 
disc at the other may be fixed on the camera 
stage ; the grooved wheel, F, is placed immediately 
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beneath the fine adjustment of the microscope 
and the milled head disc, H, below the focusing 
screen of the camera. A band or small strap g is 
placed over the groove of the fine adjustment 
of the microscope, and passed round the groove 
in the connecting-rod wheel. The image can 
then be focused by turning the milled head below 
the focusing screen. K the camera has a short 
bellows extension, no connectmg-rod will be 
necessary, as the ^e adjustment can be reached 
by the hand while the operator examines the 
image on the focusing screen. When transparent 
objects are photographed the light is placed 
behind the camera stage in a direct line with the 
objective and focusing screen. For low power 
work, an oil lamp, E, is a convenient illuniinant. 
With high powers, the Nemst, incandescent gas, 
or acetylene lamp is preferable. As the mirror 
is not used, some kind of condenser is necessary 
to focus the light on the object. If no sub-stage 
condenser, d, is available, a bull’s-eye condenser 
will answer the purpose. 

For experimental purposes some well-mounted 
object with which the operator is perfectly 
familiar should be selected. Failing this, the wing 
of a house fly can be moimted (dry), and being 
very transparent, with opaque lines, is easily 
focused. An objective of low power should be 
used. The object is placed on the stage and 
focused : the eyepiece and draw- tube are 
removed, and the microscope brought over to a 
horizontal position. The inside of the tube must 
be lined with black paper, or the light reflected 
from the microscope tube vnll be foimd to give 
a flare spot on the plate. The microscope is now 
placed in position on the baseboard with the 
body-tube, B, projecting into the lens flange of the 
camera, the camera lens of course being removed. 
The photograph can be taken with the eyepiece 
in the microscope, but the consequent loss of 
light is considerable, and the difficulty of focusing 
proportionately increased. The lamp is placed 
in position behind the microscope, and the light 
IS focused by the condenser on to the object. 

When the focusing screen is examined no 
image of the object may be visible. The coarse 
adjustment is turned slowly to bring the objective 
nearer the object, and, when the image appears, 
sharp focus is obtamed by means of the fine 
adjustment. If the lamp and condenser are 
properly arranged, the image will appear brightly 
and evenly lighted. If there is any unevenness 
of illumination, the position of lamp and con- 
denser must be readjusted. 

When the operations of arranging the illumina- 
tion and focusing are completed, a dry plate is 
inserted in the dark-slide and a trial exposure 
made. No definite rules can be given for calcu- 
lating exposure, but the following data of a 
trial exposure will assist the beginner in form- 
ing an estimate : — 

Object photographed, head of gnat larva, clear 
specimen, mounted in Canada balsam ; oil-lamp, 
J-in. wick ; objective, { in. ; bull’s-eye condenser, 
1 ^ in, diameter ; distance of object from focus- 
ing screen, 26 in. ; distance of flame from object 
7 in. ; rapid plate ; exposure, 10 seconds. 

For photomicrography with high powers, a 
sub-stage condenser, a more poweitul light, and 
for critical work a projection eyepiece are neces- 
sary. Colour filters, c, are of ten of great assistance 


in photomicrography, especially when, as some* 
times happens, the visual and actinic foci of the 
objective do not coincide. In the older types of 
objectives this fault was not uncommon. A 
yellow screen will overcome this difficulty, but 
except orthochromatic plates are used, the 
exposure is unduly prolonged. Objects which 
have been stained vith a blue or violet dye 
should always be photographed with a yellow 
screen. When opaque objects are to be photo- 
graphed, unless the objective is furnished with 
a Lieberkiihn, the light must be placed at the 
side of the object, upon which it is focused 
by means of a bull’s-eye condenser. A strong 
light is necessary, and unless a Nemst or incan- 
descent gas lamp is available magnesium wire 
should be used. 

A Lieberkiihn is a parabolic mirror, named 
after the inventor, for illuminating opaque ob- 
jects. It is fitted on to the objective, which 
projects through the centre of the mirror. 

The approximate comparative actinic values 
of the various illuminants are as follow : — Oil 
lamp, J-in. wick, i ; incandescent gas (new 
mantle), 1 5 ; Nemst, 20 ; acetylene, 30 ; arc 
lamp, 5 amps., 1,000 ; magnesium ribbon, 1,500. 
The oil lamp is somewhat feeble, and its y^ow 
colour is a serious drawback. Incandescent gas 
is convenient, but in critical work some difficulty 
is caused by the pattern of the mantle. Acety- 
lene gas gives perhaps the best all-round light, 
but the trouble of manufacturing the gas before 
beginning work militates against its popularity. 
The arc lamp is excellent ; small arc lamps for 
use with an ordinary 16 c.-p. plug and switch 
are now available. The Nemst lamp, with its 
small bright flame, gives an excellent light, but 
the filaments are fragile and are liable to give a 
troublesome image The metallic filament 
electric lamp gives a fairly actinic light, but the 
long zigzag filament is a serious objection to its 
use. The use of ground glass or tissue paper to 
obviate the formation of a pattern is not satis- 
factory, as direct rays from a small illummating 
area are essential. 

Transparent objects or sections are photo- 
graphed by transmitted light ; opaque objects 
by reflected light. In the former case the 
source of light is placed in a direct line with the 
objective and object, and the light, brought to 
a focus by some form of condenser, passes 
through the object into the lens. In the photo- 
micrography of opaque objects the light is con- 
centra tea by means of mirrors or condensers 
upon the object, and is reflected by the object 
into the lens. Opaque objects require a much 
more powerful illuminant than transparent ones, 
and the difficulty of obtainmg sufficient light 
renders the work extremely difficult. A method 
of illuminating opaque objects which is especially 
useful for high powers is by means of a cover- 
glass fixed diagonally inside the tube of the 
microscope. The light reaches the cover-glass 
through an aperture in the side of the body tube, 
and is deflected, from the surface of the glass, 
through the objective to the object, which 
reflects it through the microscope to the 
camera. Thus &e light has to pass twice 
through the objective, in this way producing 
much scattered light, which mars the brilliancy 
of the image. J. I. P 
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PHOTOPHANE (Pr. and Ger., Photophane) 

A fancy name given to the collot3rpe process 
as worked by a London firm. 

PHOTOPLASTIC 

An electrotype obtained from a chromated 
gelatine photo-relief. {See “ Galvanography, 
Photographic.”) 

PHOTOPOLYGRAPHY 

A process resembling pinatype, but much 
older, having been described in 1 897. A glazed 
paper is coated with gelatine, sensitised in a 
bichromate bath, dried, printed imder a negative, 
and washed. The outstanding relief is stained 
with methyl violet, and the dyed image trans- 
ferred by pressing into contact with ordinary 
paper. 

PHOTOTOPOGRAVURE 

The reproduction of maps by photographic 
means. 

PHOTORADIERUNG 

A German name for a process of coating a 
negative with a yellow varnish and scratching, 
with an artist’s etching needle, through the film 
in lines which interpret the tones of the photo- 
graph. The numerous processes of this kmd put 
forward may be classified under the term of 
“factitious negatives.” 

PHOTO-RELIEF ENGRAVING 

A term given to processes in which, by photo- 
graphy and subsequent manipulation, a printing 
surface is obtained in which the parts receiving 
ink stand up in relief like type characters. Thus 
line and half-tone etched blocks may be said to 
be photo-relief engravings, but the term is pro- 
perly applied to processes of making a hardened 
gelatine relief which may be printed from as in 
the Pretsch process, Dallas process, Husnik's 
Leimtype, and the swelled-gelatme process. The 
Woodbury type process is often termed a photo- 
relief one, although here the image itself is in 
relief, the printing block being an mtaglio one. 
The aerograph process may be correctly de- 
scribed as photo-relief engraving. 

PHOTO-ROTOSCOPE 

An instrument on the old peep-show principle, 
for enabling a number of persons simultaneously 
to view animated photographs in daylight. 

Also the name of a particular make of kine- 
matograph machine invented by W. C. Hughes. 

PHOTO-SCULPTURE 

A term which had its origin in 1863, when the 
sculptor Will^me, of Paris, patented his process 
and set up a studio for the work. He photo- 
graphed his models with a number of cameras 
placed at the sides and top of a kind of building 
having a cupola ; and he afterwards utilised the 
photographs in constructing the model, employ- 
ing pantographs in order to facilitate his work. 
Poetschke, in 1891, improved the process, and 
Selke, a year later, substituted for the ordinary 
photographic apparatus the kinematograph, a.nd 
projected on to the sitter a shadow which 
advanced progressively in the direction of the 
kinematographic camera. In this manner, ac- 


cording to Carlo Baese, the apparatus registered 
a considerable number of silhouettes correspond- 
ing to the number of parallel planes in the model. 
Each of these negatives, about 500 in all, had to 
be enlarged separately upon bromide paper, and 
each was then pasted upon card and cut out 
with scissors. When these silhouettes had been 
cut into sections, they were stuck one over the 
other, and so built up, it is said, to form the 
portrait, but exactly how it was done has not 
yet been made clear. The use of bichromated 
gelatine (discovered in 185 1 ) is more satisfactory. 
{See “ Relief, Photographs in.”) 

For artificial reliefs — that is, prints that appear 
to be in relief — see “Plastic Photographs.” Carlo 
Baese, who has paid particular attention to the 
production of portraits in the form of medallions, 
works on the lines described under the first 
named heading, and secures better modelled 
effects than are possible in the ordinary way, 
by the use of an optical lantern and mirrors, by 
which he projects and reflects light upon certain 
arts of the face which it is desired to show m 
igh relief. His process was described before 
the Royal Photographic Society, on October ii, 
1910, and by its means wonderful results are 
obtainable. 

The term “ photo-.sculpture ” is also applied 
to a kind of trick photography. A sketch of a 
bust without the head is made, natural size, on 
a sheet of cardboard, which is then cut out or, 
preferably, a papier mfich^ arrangement may 
be purchased ready for use, and placed on a 
pedestal of a convenient height, the sitter being 
posed behind it in such a way that the living 
head “ sits ” realistically. A photograph is next 
taken. Parts of the image that are not required 
may be scraped from the dry negative, or a 
print is made, blocked out with black or red 
water-colour paint, and copied in the camera. 
Another method is to cover the parts (arms, etc.) 
of the figure not required with a black cloth. 
The background should be quite black, and it 
may be necessary to powder the hair, eyebrows, 
etc., to give them, in the photograph, the appear- 
ance of stone. 

PHOTO-SENSITIVE 

A term applied to a substance that is sensitive 
to light. 

PHOTO-SPECTROSCOPY {See “Spectro- 
grai^iy.”) 

PHOTO-STEREOTYPE 

A stereotype made from a plaster cast taken 
from a gelatine relief. {See Swelled Gelatine 
Process” and “Wash-out Gelatine Process.”) 

The term has also been applied in America 
to a block made by reproducing a drawing 
obtained from a photograph by the bleaching-out 
process. 

PHOTOSTONE 

A photo- chromo-lithographic process worked 
by an English company some years ago. It is 
understood that transfers were pulled from a 
collotype plate and put down on as many zinc 
or alumimum plates as colours were required. 
These plates were worked on by artists to stop 
out or remove all but the parts required to print 
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the particular colour for which the plate was 
to be worked. 

PHOTO-SURVEYING {See “ Photogram- 
metry.’*) 

PHOTOTEGIE 

A process introduced by Coustfc, in 1904, for 
making transparencies, and reversed or duplicate 
negatives. The negative should be exposed as 
usual and developed with any developer except 
yro till the deepest shadows are seen on the 
ack of the film ; it is next well washed, and the 
following operations may then be conducted in 
■daylight. Make up a solution of — 

Hydrochloric acid . i oz. 100 ccs. 

Barium peroxide . 250 grs. 57 g- 

Water . . . looz. 1,000 ccs. 

This should be mixed in a glass bottle, stand- 
ing in cold water to keep it cool ; add the acid 
to the water, and then the barium in small 
quantities at a time, with constant stirring or 
taking. The developed negative (not fixed) 
should be immersed in this solution, which should 
be kept rocked. The film begins to dissolve 
gradually, and as soon as this has well begun 
the barium solution is poured back into the 
bottle and the negative placed in water. The 
gelatine and reduced (developed) silver slowly 
dissolve away, and should any of it stick it can 
easily be rubbed off with a pad of cotton-wool, 
or the finger tip, or the barium solution may 
be again poured on. The result is an image 
consisting of various thickneSvSes of gelatine and 
unreduced (undeveloped) silver salt. The last 
named can be dissolved out in an ordinary fixing 
bath, and after well washing, the film should be 
stained in a solution of dye. Or, if desired, the 
imreduced silver may be left in the film and 
redeveloped with any ordinary developer. For 
making duplicate negatives, it is first necessary 
to make a positive by contact and treat this in 
the manner described above, so as to reverse it 
— that is, turn the positive into a negative. The 
dyed gelatine relief serves as a negative or a 
positive as the case may be, the dense parts 
being dyed deeper than the clear parts where 
the gelatme is thm. 

IPHOTO-TELEGRAPHY 

The transmission of a photographic image 
from one place to another by means of telegraphy. 
The idea of telegraphmg pictures dates back to 
i860, and even earlier, but it is only during the 
last few years that any successful results have 
been obtained commercially. 

There are two systems which have been used 
extensively by newspapers : one is the invention 
of Prof. Kom, who was the first to produce a 
really practical system ; the other is the mven- 
tion of T. Thome Baker. 

Professor Korn* s Systems. — (i ) By means of the 
original selenium process, the photograph to be 
telegraphed is printed as a transparency on 
celluloid, and this film is attached to a glass 
cylinder, c in diagram A. Light from a Nemst 
lamp N is made to pass, by the lens i,, through 
the cylinder where tiie beam comes to a focus ; 
what light passes through the cylinder reaches 
« prism p, and is reflected on to a selenium ccU 


s s. As the cylinder is rotated spirally (by means 
of a motor) different consecutive portions of the 
image intercept the light beams, and hence the 
intensity of the illumination falling on the cell 
S s varies. The cell has the peculiar property 
of varying in its electrical resistance, according 
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to the strength of light falling upon it ; hence 
the current from an electric battery, E, which 
passes through the cell into the telephone lines 
connecting the sending apparatus with the 
receiver, also changes, and at the receiving 
apparatus, B, one gets an electric current varying 
in intensity each instant, according to the density 
of the photograph, as the image is traversed by 
the beam of light. The current received is passed 
through an exceedingly fine silver wire w sus- 
pended between the poles of a powerful electro- 
magnet M ; to this wire is attached a small 
shutter, which cuts off a beam of light passing 
from a lamp N through lens i, and a hole in the 
magnet poles. When a current passes through 
the wire w it is magnetically displaced, and light 
consequently passes through the magnet and 
arrives at a lens T, which concentrates it upon a 
sensitive film attached to a drum D ; this drum 
rotates in a light-tight box synchronously with 
the transmitting cybnder, C in diagram A. The 
wire, w w, is displaced to a distance depend- 
ing on the current, which itself is regulated by 
the density of the photograph at each instant. 
Hence, the light acting on the sensitive film 
varies always according to the density of the 
picture being transmitted. On developing the 



B. Receiving Apparatus of Korn’s Early 
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film, a replica of the original photograph is 
obtained. There are, of course, various electrical 
complications in the process, but these need not 
be ^slt with here. 

(2) Prof. Korn’s more recent apparatus is his 
telautograph, by means of wbidti half-tone 
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photographs prepared with a single-line screen 
can be telegraphed. The photograph is printed 
in fish-glue on a thin copper sheet, developed, 
and attached to the metal drum, d, in diagram C. 

A metal stylus s traces a spiral path over the 
photograph, and as it travels over each glue line 



the flow of current from a battery, E, through the 
cylinder and stylus is interrupted. The same 
form of receiving apparatus is used, but a great 
many improvements have been made in the 
galvanometer used, with the result that a picture 
7 in. by 5 in. can be telegraphed in a few minutes, 
with as many as 150 lines to the inch. 

r. Thorne Baker's System . — The telectrograph 
has been largely used commercially between 
Manchester, London and Paris. Its great advan- 
tage over other systems is that it does away with 
the reception on a photographic film. The whole 
operation, therefore, is conducted in full light, 
and the image can be watched during its entire 
reception. A portable transmitter was designed 
in 1 910 by the inventor, and this was used between 
Brighton and London m that year. The system 
is shown diagrammatically at D. A and b are the 
metal cylinders of the transmitter and receiver. 
A is provided with a steel stylus s, and B with a 
platinum stylus X. A half-tone single-line photo- 
graph printed on lead foil and pressed perfectly 
smooth is attached to A, and a piece of chemically 
prepared paper is wrapped round B. The 
battery E supplies the electric current. When- 
ever the steel stylus is in contact with the metal 
of the picture, that is, when it is not travelling 
over a glue line, current flows through the wires 
to the receiver, and a black dot appears imder the 
stylus T. The original picture is thus reproduced, 
dot for dot, at the receivmg machine, and a 
picture 8 in. by 5 in. can be transmitted in from 
ten to fourteen minutes. The system is explained 
here in its simplest form ; in practice, the receiv- 
ing apparatus is complicated, owing to the fact 
that the electric currents, in passing through long- 
distance wires, become lengthened m period and 



changed in intensity, with the effect of distorting 
and blurring the received photograph. The 
various difficulties have been overcome by means 
of the line balancer invented by T. Thome Baker, 
to whidh the success of a system based on many 
eaiiier attempts has been due. 


PHOTOTINCTURE 

Villain's process, invented in 1891, for the 
roduction of photographs on fabrics and paper 
y means of dyes. The fabric is sensitised by 
a few seconds' immersion in a solution of — 

Ammon, bichromate . 5 oz. 5 50 g. 

Ammon, vanadate , 240 grs. 55 ,, 

Water ... 10 oz. 1,000 ccs. 

The material is dried in the dark at a temper- 
ature not exceeding 75* P. (24° C.), for at 85®P. 
(29®C.) the transforming action begins and shows 
itself by veiling the whites. The dried material 
is exposed to daylight imdcr a negative, the time 
being found by experiment, the image being 
visible, and washed to eliminate the chromium 
salt not acted upon by light, leaving the fabric 
mordanted where exposure has fixed upon it the 
chromium and vanadium oxides. Next the 
fabric is boiled in a dye bath, preferably of 
alizarine or purpurine, this being gradually 
heated to boiling point, at which it is maintained 
for fifteen minutes. The fabric is then washed 
and, if the whites are not pure, passed through a 
warm bath of soap and sodium carbonate, or a 
cold bath of chloride of lime to which has been 
added a few drops of hydrochloric acid, it being 
necessary before drying to drive out every trace 
of the acid by the use of a bath slightly alkaline. 
The fabric is finally washed and dried. The 
dyes fix themselves only on the parts where the 
mordant is fixed ; and the parts where the light 
has not acted (high lights) will give the whites,, 
unless the materials were impure or a mistake 
has been made. The colouring products used 
by Villain were the artificial alizarine sold under 
the name of alizarine for violet, alizarine for 
red ; alizarine blue S ; alizarine black S ; gallo- 
flavine ; purpurine ; anthracene brown (antho- 
gallol) ; alizarme orange ; alizarine yellow A ; 
alizarine chestnut ; alizarine green S ; alizarine 
blue indigo S, and galleine. 

PHOTOTINT 

A name given both to a collotype and a half- 
tone block process. Cocking’ s process of photo- 
tint consisted in printing from two negatives, 
one being an ordinary photographic negative 
and the other prepared by hand. Striking effects 
of light and shade were thus produced. 

PHOTOTYPE 

A name formerly given to a secret process 
of carbon printing invented by J oubert ; has 
since been applied to collotype, and also to half- 
tone blocks. 

PHOTO-TYPOGRAPHY 

A general term applied in photography to a 
large number of processes in which relief printing 
surfaces for letterpress printing are produced by 
the aid of the chemical action of light. 

PHOTO-VERROTYPE 

A modification of the collotype process, 
worked about the year 1870. 

PHOTO-XYLOGRAPHY 

Processes of photographing on boxwood blocks, 
as a guide for the engraver instead of draw- 
ing the image. The blocks may be prepared 
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«7ith albumen and sensitised on a silver nitrate 
bath ; or a silver emulsion may be spread on the 
block ; or a carbon tissue may be developed 
upon it ; or a film, developed on a glass plate, 
may be transferred to it ; or a greasy ink 
transfer may be applied. 

PHOTO-ZINCOGRAPHY 

A process worked out by Col. Sir Henry J ames 
at the Ordnance Survey Office in Southampton, 
and at first simply a method of preparing a 
photo-lithographic transfer and applying it to a 
zinc plate, afterwards printed from. Direct prints 
from negatives are now made on the zinc plates, 
and the Vandyke process is largely employed 
for map and plan work. In this process the 
original drawing is printed through, instead of 
using a glass negative. 

PHOTO-ZINCO PROCESS 

Line etching on zinc was originally called by 
this name, but the term is not now often used. 

PHOTO-ZINCOTYPY 

Ordinary line etching on zinc. 

PHYSICAL DEVELOPMENT 

The formation of the image by chemical 
deposition on the film of the plate, instead of 
by a chemical decomposition of the haloid 
salts in the film, as is generally the case. For 
example, in the wet collodion process the silver 
image is not formed from the bromides or iodides 
in the film, but by reduction of the silver nitrate 
sensitising solution on the surface by the ferrous 
sulphate developer, the latent image forming in 
some way a nucleus for this deposition, although 
not itself reduced. Another instance is afforded 
by the possibility of developing a gelatino- 
bromide plate after it has been fixed, by 
means of an alkaline developer containing 
silver nitrate {See also “ Fixing Before De- 
velopment.”) 

PHYSIOTYPE 

Nature printing from leaves, flowers, etc. 

PICRIC ACID {See ” Tri-nitro-phenol.”) 

PICTORIAL COMPOSITION {See ‘‘Com- 
position, Pictorial.”) 

PIGMENT PLASTER 

A paper coated with a mixture of soft gelatine 
and pigment. It resembles insensitive carbon 
tissue, and is used m the ozobrome process. 

PIGMENT PROCESSES 

Various printing processes in which the image 
is formed of a pigment primarily embodied in 
a sensitive support — ^for example, carbon, ozo- 
type, gum - bichromate, and similar processes. 
A. L. Poitevin, in 1855, was the first to suggest 
the use of a pigment with chromated gelatine 
or its equivalent. J. Pouncy, of Dorchester, 
followed m 1858; he used a vegetable carbon 
with gum and potassium bichromate, and is 
supposed to have been the first to produce 
a really successful pigment (carbon) print. 
Beauregard patented a method of obtaining 
pigment prints in 1857. In the dusting-on 
process, pigment is applied after exposure. 


PIGMENTING 

Under the headings “ Oil-pigment Process ” 
and “ Bromoil ” have been indicated the means 
by which a print is obtained in gelatme relief, 
and in each case it remains to produce the 
actual picture by the application of a pigment 
or ink. 

At least one brush of pole-cat hair, of fair size, 
is necessary, and smaller brushes will be found 
useful for local work. A small quantity of ink 
(a piece the size of a pea will be ample for even 
a 12 in. by 10 in. print) is taken and rubbed 
down with the palette knife on a piece of clean 
glass or opal until of such a consistency that it 
can be spread on the glass in a thin film. If the 
pigment is too hard it may be thinned down 
with a softer ink, or with a trace of megilp 
or Roberson's medium. A thick ink tends to 
give hardness and brilliance, a thin ink softness. 
Black and Venetian reds are useful pigments, as 
by their use colours can be obtained ranging from 
black, through warm black, sepias and browns, 
up to red. The print is pigmented on a support 
made as follows : The foundation is a sheet of 
glass or zinc, or a pulp slab ; over this are placed 
two or three smooth sheets of wet blotting-paper ; 
and on top is stretched a piece of damp muslin. 
The soaked prmt is placed on this, and the 
moisture removed from the gelatine surface by 
gently wiping with a moistened pad of soft linen. 
A brush is now dabbed once or twice on the 
film of pigment, and then on a clean portion of 
the glass. The object is to secure that each 
hair-tip holds a minute trace of pigment. The 
charged brush is then applied to the print with a 
gentle dabbing motion, and if all is right the 
image will gradually appear as the gelatine 
accepts or rejects the pigment in accordance 
with the light action that has taken place on the 
bichromated gelatme. The print must be worked 
upon patiently and systematically all over. It 
is best after each re-charging of the brush to 
work first on the stronger parts of the subject and 
then pass to the more deHcate parts (such as the 
sky) when the pigment in the brush is diminished 
Gentle brush action and a thin ink will cause the 
print to accept colour more readily than a more 
vigorous dabbing and thicker pigment. High 
lights may be brightened by taking a clean 
flat-cut brush and “ boundng ” or “hopping” 
it vertically on to the print. The more patiently 
the ink is applied in small quantities by con- 
tinued and gentle dabbing the finer will be the 
deposit and the better the gradations of tone. 
Variations in brush action, the u^ of pi^ent 
of a different consistency, the ability to lighten 
or strengthen parts locally, all provide means of 
exercising control over the final result. But 
the beginner would be well advised to direct 
his efforts at first to obtaining “straight” 
prints with a fine deposit and a full scale of 
gradations. 

The finished print is hung up to dry. The ink 
will set almost as soon as the paper is dry, but 
the prints should be carefully handled until the 
image is thoroughly hardened. The brushes 
should be cleaned immediately after use. This is 
easily done by rubbing their surface on a piece of 
fluffless material moistened with petrol. The 
blotting-paper should also be dried after use or 
it wifi develop mould. 
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PIGMOIL 

A lomewhat inharmonious term invented to in- 
dicate the oil-pigment process {which see), 

PINACHROME {See “Isocyanines.”) 

PINACHROMY (Pr. and Ger., Pinachromie) 

Koenig’s three-colour printing process intro- 
duced in 1904 by the Hoechst Dye Works, 
founded upon the light- sensitiveness of the leuco 
bases of aniline dyes. These are colourless bodies 
formed by the reduction of dyes especially of the 
tnphenyl-methane senes, and differing from 
them by the addition of two hydrogen atoms ; 
they oxidise, or in other words form dyes, much 
more quickly in light than in the dark. Ostwald 
Gros was the first to discover the light-sensitive- 
ness of these bodies, and that they became 
strongly coloured, more especially by those rays 
which were complementary to the colour of the 
dyes from which the leuco bases were formed. 
The leuco bases were dissolved in collodion to 
which was added nitro-glycerme, nitro-mannite, 
or some other nitrogenous body, and then printed 
under the constituent negatives one after the 
other, a different leuco base being coated between 
each pnntmg. The process is theoretically mter- 
estmg but practically valueless, as the colours 
formed were not stable to light, and the stock 
leuco base solutions extremely fugitive. 

PINACYANOL 

A dye of the isocyanine group, used for 
colour-sensitising plates. It gives sensitiveness 
up to the extreme visible red. 

PINAKOL {See “ Ami do- ace tic Acid.”) 

PINATYPE {See “ Three-colour Photography.”) 

PINAVERDOL {See “ Isocyanines.”) 

PINHOLE PHOTOGRAPHY 

Photography by means of a pinhole camera, 
that is, a camera in which {see A) instead of a 
lens there is a small hole made by a needle in a 
metal plate, card, etc. If a pinhole is pierced 
through one side of a light-tight box, the light 
rays proceeding from any object (say a candle 
flame) placed in front of the hole will form an 
image of the object on the opposite wall of the box 
inside ; the size of the image depends upon its 
nearness to the camera, and its distinctness or 
definition depends upon the size of the hole. 
Photographs obtained through a pinhole possess 
a pleasing softness of outline, distortion is absent, 
and any angle may be included upon the plate, 
a wide angle by having the hole near the plate 
{see A) and a narrow angle by having the hole 
farther from it {see B).' ' On the other hand, the 
definition is not critically sha^, and the necessary 
exposure is so long that it is impossible to photo- 
graph moving objects. Within certain limits a 
pinhole has no plane of focus, as proved by the 
fact that results practically as good as one another 
can be obtained by having the sensitive plate 
at different distances from the hole. 

Any camera may be used for outdoor pinhole 
photography, as may also any light-tight box, 
but the former has the advantage that the dis- 
tance between pinhole and plate is easily altered. 


remembering that, while this is not necessary for 
focusing, the shorter this distance the greater the 
angle of view, and consequently the more of the 
subject included upon the plate. For indoor 
work, failing a regular camera, any light-tight 
box C may be used, the plate being supported 
by means of a printing frame or drawing pins. 

The pinhole must be circular, with perfectly 
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clean edges without the slightest burr ; at its 
edges the thickness of the material must be less 
than the diameter of the hole. The presence 
of a burr on the edge would give precisely the 
same effect as photographing through a tube, 
namely, to limit the angle included. A pinhole 
of yV. diameter bears the same relation to 
metal ^ in. thick that a i-in. lens bears to a 
tube 4 in. long. The reflections from the interior 
of the hole in a comparatively thick plate of 
metal would also interfere with the brightness 
and definition of the image. Tinfoil is the 
material often used, but it is very fragde when 
mounted up m place of the lens Many prefer 
to use thin brass, in which a boss {see "D) has 
been made by means of a steel punch. The 
boss is rubbed or filed down and the pinhole 
made through the thinnest part {see E). The 
“ pm ’’-hole is best made with a needle, which 
.should be inserted gradually and alternately 
from both sides of the hole so as to obviate 
burr. Any other way of making the hole may 
be adopted as long as the result is a circular 
hole with clean edges. 

The effect of the distance between plate and 
hole has been referred to. The diameter of hole 
should vary with the distance, and the rule 
proposed by Sir W. Abney is very useful in this 
connection. To find the diameter of the hole, 
divide the square root of the distance by 126. 
To find the distance, multiply the diameter of 
the hole by 120 and square the result. Thus, 
assuming the distance to be 25 in., the square root 
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is 5, and this divided by 120 equals in., 
which is the diameter of the required hole. In 
the case of a hole ^ in. in diameter, the dis- 
tance will be 9 in., since ^ x 110 3, and 

3 * (3 3) “ 9- extreme latitude is possible 

because of the great depth of focus. 
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Witl^ regard to determining the diameter of 
the pinhole, it may be measured more con. 
veniently if pierced with a needle of standard size 
The following table is based on Abney’s rule : — 


Size 

.of 

Pinhole 

Distance 
of Plate 
from Hole 

Ratio of 

A perture to 
Focal Length 
or Distance 

in. 

in. 




//'50 


2 

//1 80 

• 8*11 


//1 80 


3 

f/zio 

A 

4 

//240 


5 

fl2SO 

* 

7 



9 

flibo 


Hi 

//411 

■sV 

16 

//430 


23 

//575 

'r‘»y 

36 

fly 20 


The following tables of needles, their sizes 
and diameters, are due to Messrs. Alfred 
Watkins and ii. J. Wall : — 


Hall Co. 

's Needles 

Kirby 6- Co.* s Needles 

Number 

Diameter 

Number 

Diameter 

1 

1 

in 


IW. 

I 

■5S 

2 

lA 

2 1 


3 

•sfV 

3 ! 


4 


4 


6 

•ffV 

5 

A 

7 


6 

A 

9 

8*5 

7 

•5V 

10 

8^) 

8 ' 


12 

9V 

9 


16 


10 

A 




For most practical purposes pinholes of ^ in., 
^ in , and in. will be sufficient, and they 
can be used at any distance from in. to 30 in., 
although theoretically the respective distances 
are 5 m , 2\ in., and in. The largest hole 
will be useful for all out-door work, the medium 
hole for architecture, both interior and exterior, 
and the smallest for copying and short focus 
work. 

The pinhole having no definite plane of focus 
it IS obviously unnecessary to focus on a ground 
glass, but the photographer will need to know 
the amount of view included upon the plate. 
The amount of light coming through the pinhole 
is generally so small that it will not be easy to 
examine the image on the ground glass. By 
far the most practical plan is to take a piece of 
millboard just large enough to slide into the 
grooves in which the dark-slide is usually 
carried, and in the card to cut an aperture the 
size and shape of the plate used. If a half-plate 
is used in a half -plate camera there will be no 
need for the card, but smaller plates than the 
camera usually takes are often used for ex- 


perimental pinhole work. Turn back the focus- 
ing glass from the camera, slide in the card (if 
necessary), direct the back of the camera 
towards the view, and look through the pinhole 
from the front. It is then possible to judge the 
suitability of the pinhole, and, by racking in 
or out, the amount of view included. Then 
swing round the camera, insert the plate, and 
make the exposure. 

The usual method of exposing is to fit the 
pinhole in a pill-box arrangement, using the lid 
as the cap, or to fit a flap or revolving disc over 
the pinhole. In the first of the tables the ratio 
aperture (“stop value”) is given for a certain 
extension of the camera ; if any other extension 
is used the ratio aperture must be found by 
dividing the distance between pinhole and plate 
by the diameter of the pinhole. The usual law 
relating to exposure holds good, namely, that the 
exposure varies as the square of the aperture 
number , thus, if a lens working at //8 requires 
a quarter of a second, with //600 the exposure 

, , , i X 6oo‘^ ^ X 600 X 600 , , 

would be - — g " g *= (approx.) 

1,400 secs. = (approx.) 24 minutes. 

The calculation of the exact exposure fortun- 
ately does not matter so very much, as, owing to 
the smallness of the aperture, there is an immense 
amount of latitude. 

PINHOLE THEORY IN HALF-TONE 
WORK 

The formation of the half-tone dot on the 
negative is explained in the pinhole theory, 
it being assumed that each opening in the net- 
work of the ruled screen acts as a pinhole. 

PINHOLES IN NEGATIVES 

Small transparent spots in the image and 
gelatine on the negative generally caused by 
dust. {See “ Dust Spots.”) 

PINT 

In British measure this is ec^ual to 20 flmd 
ounces (160 drams, or 9,600 minims), and the 
eighth part of a gallon. In America the pint 
is equal to 16 fluid ounces (128 drams, or 7,680 
minims). One pint (British) equals 568 ccs. 
and the American pint 454 * 5 ccs. 

PIPETTE 

A glUvSs tube drawn to a point at one end; 
used for measurmg small quantities of liquids. 
{See also “Dropping Tube.”) 

PITCH, BURGUNDY 

A resinous pitch used in etching inks and 
etching grounds. {See “ Burgundy Pitch.”) 

PITCH, JEW’S 

Bitumen of Judea or asphaltum (see the last 
named). 

PITCH, MINERAL 

A synonym for asphaltum or bitumen. 

PITCHBLENDE 

Synonym, uraninite. A native ore containing 
uranium, helium, radium, and other rare ele- 
ments. It is the main source of uranium 
salts. 
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PITS IN NEGATIVES 

Holes in the gelatine film on negatives, fortun- 
ately rare, but sometimes found after drying; 
they must not be confused with pinholes. They 
vary in size from a pin*8-head to a threepenny 
piece, and usually appear at a time when the 
air is laden with moisture and the negatives 
take a long time to dry. They are said to be 
due to the decomposition of the gelatine, and 
the best preventive is to soak the negative 
after washing in a lo per cent, solution of 
formaline. 


PlZZlGHELLrS PROCESS 

In this is used a print-out platinum papet 
invented by Capt. Pizzighelli, of Vienna, in 1887* 
The exposure may be judged as accurately as 
with ordinary P.O.P., and development of the 
paper is unnecessary. Any good plain paper 
may be used^ and the sensitiser may be as 
follows : — 


A. Potass, chloroplatinite 

Distilled water 

B. Ammonium ferric 

oxalate 

Powdered gum arabic 
Potass, oxalate (5 % sol.) 
Glycerine 


734 grs. 168 g. 
10 OZ. 1,000 CCS. 

oz. 412 g. 
3 i „ 412 „ 

7 ,, 700 ccs^ 

100 mins. 21 ,, 


Heat the potassium oxalate solution to about 
115® P. (46® C.), and dissolve m it the ferric salt 
and glycerine; then add to the gum and stir 
well. 


C. Solution B . . 3J 02. 1,000 ccs. 

Potass, chlorate ( i in 20 

sol.) . . *135 mins. 80 „ 

D. Potass, oxalate (5% sol ) ii drms. 535 ccs. 

Merc, chloride (5% sol.) 338 mins. 200 „ 
Gum arabic (powdered) 370 grs. 242 g. 
Glycerine . . 34 mins. 20 ccs. 

C and D are sensitive to light and should be 
kept in the dark. For black images, sensitise 
the plain paper with the following : — 

A solution (platinum) . 100 mins. 100 ccs. 

B solution (iron and gum) 120 „ 120 „ 

C solution (gum and 

chlorate) . . 40 „ 40 „ 

For sepia prints use — 

A solution . r .100 mins. 100 ccs. 

C solution . . , 80 „ 80 „ 

D solution . . . 80 „ 80 „ 

Lay the paper on a sheet of glass, working in 
a yellow light, and apply the sensitiser with a 
pad of cotton-wool. Dry quickly and preserve 
in a calcium tube. Print under a negative in 
daylight until the image is fully out, and then 
clear by passing through dilute hydrochloric add 
(i in 80) ; finally wash for from 6 teen to twenty 
minutes in dear water. 

The time of printing Pizzighelli paper may be 
shortened if, after the deepest shadows have 
appeared, the prints are developed in a cold 
5 per cent, solution of potassium oxalate or 
common washing soda. The following bath has 
also been recommended in place of the hydro- 
chloric add bath : Copper sulphate, 1 54 grs. ; 
water, 34 ozs. The Pizzighelli process cannot be 
depended upon for regular tones. 


Pizzighelli also invented a paper of the 
“Pellet*' type. {See “Pellet Process.") 

PLAIN (SALTED) PAPER PRINTING 

This employs a paper sensitised by immersing 
in a soluble diloride, and floated afterwards in 
a bath of silver nitrate. The paper is either only 
slightly sized or not sized at all, with the result 
that the original surface or texture of the paper 
is retained, and the prints appear to be on plain 
paper, hence the term. Such papers are printed 
out under a negative in daylight, and then toned 
and fixed. Good writing paper serves well for 
small prints and Whatman’s or any other good 
drawing paper for large ones. When sizing is 
omitted some workers add just enough potassium 
bichromate to the saltmg solution to colour it 
faintly. 

Arrowroot and gelatine sizes appear to be the 
most popular. For the latter use — 

Gelatine . . .100 grs. 23 g. 

Chrome alum . . 4 „ i ,, 

Ammonium chloride . 50 ,, 11-5 „ 

Water . . . 10 oz. i,cxx) ccs. 

The gelatine is soaked for thirty minutes in 
8 oz. of the water (cold) and the chrome alum 
dissolved in the remaining 2 oz. The gelatine is 
next heated on a water bath, the ammonium 
chloride stirred in, the whole strained through 
fine muslin, the chrome alum solution poured 
very gradually into it, and the whole stirred. 
It IS now ready for coating upon the paper, and 
should be stood in hot water to keep it fluid. 
The paper is pinned to a flat board or laid upon 
glass and weighted at the comers. The saltmg 
solution is sponged on as quickly and as evenly 
as possible, bang finally gone over with a 
squeezed sponge tp remove superfluous solution. 
Three minutes should be ample time in which 
to salt a 20-in. by i6-in. sheet ; and the quantity 
of solution above given can be made to coat ten 
such sheets. They should be kept flat for a few 
minutes until the gelatine has penetrated, and 
then hung up to dry m a warm place. The pre- 
pared paper will keep good for several months. 

When required, the paper is sensitised with 
a silver nitrate solution : — 

Silver nitrate . . 600 grs. 138 g. 

Citric acid . . 300 ,, 69 ,, 

Distilled water . .10 ozs. 1,000 ccs. 

Sensitising is done in a weak or yellow light* 
and the mixture is applied by floating, or pre- 
ferably by brushing, and not by total immersion. 
Any brush used must be in wood and not m 
metal. Apply the sensitiser evenly and liberally, 
and hang the coated paper in a warm dark place 
for about ten minutes in order that it may 
become surface dry, and then repeat the applica- 
tion in order that there may be an excess of 
silver nitrate, which is necessary for rich and 
brilliant prints. 

Printing can be done from almost any kind of 
negative, thin or flat ones being the least suit- 
able. The prints lose but little in toning and 
fixing, therefore the printing need not be 
carried very far beyond the result desired. When 
taken from the prmting frames, the prints should 
be well washed, say, for fifteen minutes, to re- 
move the add and free silver salt, and are then 
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ready for toning, for which any gold or platinnm 
bath may be used if weakened with water, the 
following being specially recommended : — 

Sodium acetate . . 30 grs. 4 g. 

Gold chloride . . i gr. *13 „ 

Water . . . . 16 oz. 1,000 ccs. 

Mix about twelve hours before use. Toning 
is very rapid, one minute’s immersion giving, as 
a rule, the best brown or sepia tones. Over- 
toning is the commonest cause of failure, but as 
prints always dry a colder tone than they appear 
when wet, allowance should be made. The 
toned prints should be placed in a solution of 
i oz. of common salt in 60 oz. of water, in order 
to stop the toning action ; they are next washed 
for a few minutes, fixed for ten minutes in a 
“ hypo ” bath, and finally washed again. 

Alternative Baths , — The following is a good 
sensitiser : — 

Silver nitrate . . 600 grs. 138 g. 

Water . . . . 10 02. 1,000 ccs. 

Add liquor ammonifle drop by drop, until the 
precipitate first formed is dissolved. 

The following sensitiser is suitable for papers 
sized with arrowroot ; in the case of agar-agar 
papers the citric acid should be increased to 
100 grs. or 1 17 g. : — 

Silver nitrate , .140 grs. 164 g. 

Citric acid . . . 55 „ 64 „ 

Distilled water . . 2 oz. 1,000 ccs. 


Alternative toning baths are as follows : — 


I. 

Potass, chloroplatinite 
Nitric acid 

Distilled water 

20 grs. 4*5 g. 

10 mins. 2 CCS. 
10 oz. 1,000 „ 

Tone 

and fix as usual. 


3 . 

Citric acid 

Common salt . 

Potass, chloroplatinite 
Distilled water 

36 grs. 8 g. 

12 „ 27 „ 

I gr. -23 „ 

10 oz. 1,000 CCS. 

Tone 

and fix as usual. 


3. 

Borax 

Gold chloride . 
Distilled water 

30 grs. 7 g. 

i gr. -I „ 

10 oz. 1,000 CCS. 


Use as soon as mixed ; tone and fix as usual. 


4. Sodium phosphate . 10 grs. 2 g. 

Gold chloride . . 1 gr- 'i „ 

Water . . .10 oz. r,ooo ccs. 

Use as No. 3, above. 

The following is a plain paper which may be 
called “ self-toning,” as excellent tones may be 
obtained simply by fixing in a 2J per cent, solu- 
tion of “hypo ” — say, 12 grs. to i oz. of water. 
The paper (without water-marks) is given an 
extra coating of size, made by rubbing up 90 grs. 
of arrowroot with 5 oz. of cold water, adding 
a solution of 20 grs. of glucose in 5 oz. of hot 
water, and boiling in an enamelled saucepan for 
two minutes. When cool, immerse the paper 
tin thoroughly saturated, dry, and sensitise with 


Nelson’s gelatine . 

. 60 

grs. 

14 

g- 

Tartaric acid . 

. 80 

>» 

i8-s 

ti 

Silver nitrate 

. 90 

»» 

21 

tf 

Ferric ammonio-citrate 

. 400 


920 

if 

Water • • • 

. 10 

oz. 

1,000 

CCS. 


The solution, made as described earlier in this 
article, should be stored, if required, m a black 
bottle. After proceedings are as already de- 
scribed. 

PLANAR LENS 

A lens of symmetrical construction consisting 
of two three-lens combinations, two glasses of 
each being cemented and the third separated 
by an air space {see illustration). The smaller 
sizes are especially useful for photomicrography, 


Planar Lens 

while the larger ones are suitable for all classes 
of rapid work, portraiture, etc. There is an 
apochromatic series suitable for three-colour 
work. Planars are made by Zeiss in a range of 
focal lengths from J in. to 18^ in., while the 
intensity varies from fJyS to //6-3. 

PLANE TABLE (Fr., Planchetie photograph- 
tque ; Ger., Phoiographtsch Messtisck) 

A panoramic camera invented by Chevalier 
and used in surveying by photography. A 
vertical lens fitted with a reflecting prism or 
mirror was made to revolve above a horizontal 
plate, a complete circular picture of the sur- 
rounding country being thus obtained. To 
prevent overlappmg, a revolving disc with a 
narrow radial slit moved over the plate in 
sjmehromsm with the motion of the lens, its 
centre being in line with the lens axis. 

PLANES (Fr., Plans ; Gcr , Fldchet^ 

The different positions or distances occupied 
by the various parts of a subject. The nearer 
planes contain the strongest light and shade 
and the most pronounced detail ; as the planes 
recede, the detail, hght, and shade become less 
apparent. The adequate rendering of the values 
of the various planes produces good aerial per- 
spective. Lighting and the state of the atmo- 
sphere influence the tone and quality of the 
planes. Lack of differentiation between one 
plane and another gives an appearance of flat- 
ness. 

PLANISCOPE (Fr., Planiscope ; Ger., Planis- 
kop) 

A series of supplementary lenses intended to 
be placed in front of an ordinary camera lens, 
to shorten or increase the focal length. Four 
different kinds are obtainable, for wide-angle, 
copying, portrait, or telephoto work respectively, 
and each consists of a single achromatic lens 
mounted in a metal rim provided with two 
bow springs, by means of which the planiscope 
may be fitted on the hood or body of the camera 
lens. 

PLANO-CONCAVE LENS (See “Concave 
Lens.”) 
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PLANO-CONVEX LENS {See “Convex 
Lens.”) 

PLANT LIFE, PHOTOGRAPHY OF 

The life history of a plant from the first shoot 
to the mature growth, the opening of a leaf-bud, 
and the unfurling of the leaves, the expansion 
of a blossom, and the various t3rpes of fruits are 
examples of plant life that will yield interesting 
photographs. A rigid stand camera provided with 
a long extension of bellows is the most suitable 
all-round instrument for the work, and quarter- 
plate size will be found generally useful. The lens 
should not be of less than 54 in. focal length for a 
quarter-plate, and a lens of 6^ in. or 7 in. focal 
length would give more natural perspective. If 
an anastigmatic lens working at //$ or f /6 is 
not too costly, it should be used, since its large 
aperture is of great advantage when working 
out of doors, though it must be remembered 
that the larger the aperture, the less the so-called 
depth of focus, and, therefore, the greater care 
is necessary in focusing the object, A rapid 
rectilinear lens will answer very well for indoor 
work, and for the field in bright weather. The 
most useful type of shutter is one that can be 
fastened to the front of the camera, and is fitted 
with removable lens panels, so that lenses of 
different focal lengths can be quickly placed in 
position. Orthochromatic plates should always 
be used, and generally a yellow filter is desirable, 
especially for flowers. If much flower work is 
contemplated, obtain a set of three filters — a pale 
yellow, a medium, and a heavy one, such as 
Wratten's Ki, Kn, or Km. A panchromatic 
plate will generally be found to yield the best 
results with flowers, but some skill and judgment 
will be required in the selection of the filter to 
be used. 

The autochrome process of colour photography 
lends itself particularly to photographing flowers, 
and most beautiful results may be ob tamed, 
showing every delicate shade of colour. 

PLAQUE PHOTOGRAPHY 

A method in which prints were given a concave 
shape with the object of imitating the appear- 
ance of a porcelain plaque. The print was pressed 
whilst wet between rubber covered dies respec- 
tively of convex and concave shape. 

PLASTER CASTS FROM PHOTO RE- 
LIEFS 

Numerous processes have been based on the 
prmciple of obtaining a relief in chromated 
gelatine, and taking therefrom a plaster cast, 
which might be used by itself as a plaque for 
decorative purposes, or be the means for obtain- 
ing a porcelain plaque, or for making an electro- 
type or stereotype. {See “ Galvanography, 
Photographic,” “Gelatine Reliefs,” “ PhotO' 
lithophane,” “ Photo-stereotype,” etc.) 

PLASTIC PHOTOGRAPHS 

Photographs upon flat glass or paper and 
giving the effect of bas-reliefs. A negative of the 
subject is made in the usual way, then a trans- 
parency (positive) by contact from the negative, 
and when the positive is dry it is again placed 
in contact with the negative (film to film). On 
being held up to the light, one of the plates is 


shifted very slightly to one side, so as to be a 
trifle out of register, and the two are bound 
together and then framed, printed from, or 
copied in the camera. Profile portraits give 
the best results. The effect is due to one side 
of the image being represented as a white line 
and the opposite side as a dark one, Just as 
a bas-relief would be if illuminated by a strong 
side light. 

PLATE 

A term loosely applied, but generally under- 
stood to mean a dry plate. When the plate has 
been exposed, developed, etc., it is known as 
a “ negative,” “ positive,” “ transparency,” etc., 
as the case may be. 

In process worhy the term “ plate ” is generally 
applied to the surface to be printed from, and 
also to the actual print from the plate, as illus- 
tration plates in books, and plates for framing. 
Plate-prmtmg is distinguished from letterpress 
or lithographic printing by its imderstood 
reference to printing from intaglio, etched, or 
engraved copper and steel plates. 

PLATE ADAPTERS 

The name given to various kinds of dark- 
slides which render possible the daylight loading 
and changing of plates, in light-tight envelopes 
or m other ways. In addition, the term is 
often applied to accessories which enable plates 
to be used in cameras mtended for films, {See 
also “ Plate Carrier.”) 

PLATE BACKINGS {See “ Backings, Plate.”) 

PLATE CARRIER 

Also known as an adapter. A light frame 
of wood or metal fitting inside a dark-slide and 
permitting the use of a smaller plate than that 
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for which the slide is made. The illustration 
shows the usual form. Large slides are fre- 
quently fitted with a nest of carriers. 

PLATE CHANGING {See “ Daylight Chang- 
ing”) 

PLATES, COATING {See “ Coating ” and 
“ Lmulsion.”) 

PLATE HOLDER (Pr., Porie-plaque ; Ger., 
Plattenhalter) 

A clip of metal, celluloid, or other material, 
used for holding and lifting plates during 
development, washing, etc., in order to avoid 
touching them or immersing the fingers in the 
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solutions. A typical pattern is illustrated. 
{S&e also ** Pneumatic Holder.*’) 



This term is also often applied to the dark- 
slide, plate-adapter, and, indeed, to anything 
else that contains, holds, or supports plates. 

PLATE LIFTER 

A kind of lever of metal, ebonite or celluloid, 
used for raising plates from the devclojnng or 
other solution, in order that they may be 



examined or removed. Some developing dishes 
have a lever attached at one side, as illu.strated. 
The device is made in many forms, and the 
term is also often applied to the plate holder. 

PLATE MARK 

The indentation made in paper by the metal 
plate when printing engravings, etc Some 
mounts for photographs have a similar impression 
made upon them. Sometimes a print which has 
been made from a masked negative so as to show 
a wide margin of paper has an imitation plate 
mark made around it by pressing into the paper 
a sheet of card or metal slightly larger than the 
print itself. In the case of a photograph such 
a mark has no real meaning or justification. 

PLATE SHEATH {See “Sheath.”) 

PLATE SPEEDS {See “ Sensitometry.”) 

PLATE TESTING {See “ Sensitometry.”) 

PLATE VICE 

A screw vice or clamp used at one time to 
hold the daguerreotype plate while buffing or 
polishing, and still sometimes employed when 
cleaning glass plates previous to coating with 
collodion in the wet-plate process, and for other 
purposes It consists of a square wooden 
frame with a sliding block adjusted by a screw, 
usually of beechwood. 

PLATE WHIRLER {See ” Whirler ”) 

PLATES. VARIETIES OF {See separate head- 
ings , for example, “ Albumen Process,” 
“ Collodion Process (Wet),” “ Ferrotype 
Process,” “ Isochromatic Plates,” etc. 

27 


PLATE-SUNK 

A term used to describe a mount made with a 
depression in imitation of the indentation in the 
paper caused by the pressure of the metal plate 
in printing etchings and engravings. {See Plate 
Mark.”) 

PLATINIC CHLORIDE {See “ Platinum Per- 
chloride.”) 

PLATINO-BROMIDE 

A grade of bromide paper with a matt surface 
giving an effect intended to resemble platino- 
type. 

PLATINO-MATT 

The term applied to the surface of some grades 
of bromide and gaslight papers which are made 
to give an effect in imitation of platinot-^e. 
{See also “ Platmum Paper, Substitutes for.*^) 

PLATINOTYPE PROCESS 

A printing process in which the image is 
partially printed out and then developed to its 
full strength, based on the light-sensitiveness of 
iron salts and not directly upon that of a platinum 
compound The ferric salts are reduced by the 
action of light to the ferrous state, in which con- 
dition they partially reduce the platinum salt, 
the conversion to metallic platinum being com- 
pleted by the ferrous salt in the “ developer.” 
The salt usually employed is ferric oxalate, the 
light action upon which is shown in the following 
equation : — 

f Light = 2FeCa04 4 - 2CO* 

Ferric Ferrous Carbonic 

oxalate oxalate aad. 

The action occurring during development may 
be represented by the following equation, which 
Berkeley (at one time manager of the Platino- 
type Company) gave in 1882 : — 

bFeCsCL -f 3PtK.Cl4 = 

Ferrous rotaRsium 

oxalate obloroplatlnit© 

2 Pe,(Cs 04 ), + FCjCl, + 6Ka + 3Pt 

Ferric Ferric PotaRsium Phkti- 

oxalate chloride chloride au« 

Hiibl pointed out (1883) that whilst the above 
may be taken as the simplest form of ©quation 
and practically correct, formic acid probably i5 
produced during exposure of the print to light, 
and that this acid plays a part m the develop- 
ment of the image, as follows : — 

H4CO, -h PtKjCL^ 

Formic Potassium 

add diloroplatinlte 

COa + 2Ha + 2KCI + Pt 

Carbonic Hydro- Potass. Platt- 
acid chloric add chloride num 

Although the process is based on the sensitive- 
ness of the iron salts and not on that of the 
platinum comootmd, the latter certainly under- 
goes some little change, and assists the decom- 
position of the ferric salt, since a mixture of 
the two is undoubtedly more sensitive than the 
oxalate alone. 

The first discovery of the action of light upon 
a platinum salt is said to have been by Gehlen, 
about 1804. But the first communication of 
any importance was by Sir J ohn Herschel before 
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the Oxford meeting of the British Association, in 
1832. Robert Hunt, in 1844, also experimented. 
The simple platinum process as it is now known 
is due to W. Willis, who patented it on June 5, 
1873 (No. 2011), and who, in 1878, 1880, and 1887, 
took out further patents for improvements. 

Few photographers care to attempt to make 
their own platinotype paper, as the materials 
are expensive and extreme care and cleanliness 
are necessary. However, all necessary instruc- 
tions for doing so are here given. The late W. J . 
Warren advocated the following sensitising 
solution, which must not be aad : — 

Potassium chloroplatinite 

solution (i in 6) . 3 oz. 300 ccs. 

Feme oxalate solution 

(as below) . . 2^ „ 275 „ 

Water . . . ^ „ 50 >» 

The ferric oxalate solution consists of oxalic 
acid I part, ferric oxalate 15 parts, water 60 
parts. 

A strong paper is sized with 1 5 grs. of arrow- 
root, which is made into a cream with i oz. of 
water and poured gently into 30 oz. of boiling 
water, the whole being then boiled for eight 
minutes. The paper is immersed in the size for 
three minutes, dried, re-sized, dried again, laid 
on a sheet of glass, and the sensitising solution 
applied (in a yellow light) with a tuft of cotton- 
wool, preferably wrapped with fine silk. The 
paper is then dried at a temperature of 100® F. 
(38® C.), for which no variation is allowable, the 
drying taking only from two to four minutes. 

Beanland recommends an arrowroot sizing of 
30 grs. m 4 oz. of water, prepared and used as 
above, and the following sensitising formulae, 
which, by a little modification, may be used m 
the preparation of “ cold bath ” papers for cold 
tones and “ hot bath ” paper for sepia tones : — 


A. Potassium chloro 

platinite 
Distilled water 

B. Feme oxalate 

Oxalic acid . ,, 

Distilled water 


60 grs. 15 g. 
360 mins, 84 CCS. 
84 grs. 21 g. 

8 ,, 2 „ 

720 mms. 168 CCS. 


For cold bath paper mix A and B and add 60 
mms. or 14 ccs. of water. For sepia paper mix 
A and B and add 60 minims or 14 ccs. of a five 
per cent, solution of mercuric chloride. The 
addition of a few grains of potassium chlorate 
(one grain to the ounce is advised by Warren) 
will give increased contrasts to the print when 
either of the above formulae is used. According 
to Beanland, 140 to 170 mins, are sufficient to 
coat a sheet of paper 26 in. by 20 in. The coat- 
ing and drpng are important as before. 

The addition of a very small quantity of gold 
chloride to the sensitising solution is said to be 
of great advantage, the following sensitising 
mixture being recommended highly by some 
American workers : — 


Ferric oxalate . 
Chloroplatinite solution 
(70 grs. per oz.) 

Gold chloride solution 
(5 grs. per oz.) 
Potass, chlorate (satu- 
rated solution) 


90 grs. 90 g. 

60 mms. 60 CCS. 

3 >» 3 » 

* » 2 »» 


Coat the sized paper with this and dry quickly. 
For thin negatives the quantity of gold may be 
slightly increased, but too much gold will spoil 
the bath and precipitate the platinum. The 
paper is developed on a cold solution of potassium 
oxalate, but if a hot bath is preferred gold must 
be omitted. 

The following qualities of ready sensitised 
papers are manufactured by the Platinotype 
Company : — 

For the cold bath process : AA, smooth, 
medium thickness. KK, smooth thick paper, 
fine surface, gives bright prints. CC, rough- 
surfaced, thick and strong, suitable for large 
work. TT, rough, thick, gives greater contrast 
than CC. YY, very thick and smooth. ZZ, very 
thick and slightly rough. For the hot hath process : 
S, smooth, to give rich sepia colour. RS, rough- 
surfaced for sepia, same substance as CC. The 
qualities TT, YY, and ZZ can also be coated for 
vScpia. In addition there is a platinotype paper 
having a hard and resisting surface with an 
ivory-like sheen, of a brilliant black or sepia, 
and of a warmer tone than that afforded by the 
matt papers. These papers are supplied in air- 
tight tins, each containing a piece of calcium 
chloride to absorb any moisture. The paper 
should be stored in the original tin with the 
calcium, or transferred to a calcium tube. It 
is a good plan to place a wide rubber band round 
the joint between the lid and the tin box. The 
paper needs careful handling as the sensitive 
surface when dry is liable to crack ; usually 
the sensitive surface is easily distinguished by 
its yellow colour, and is rolled outwards. Some 
workers keep platinotype paper a long time 
and m a damp condition in order to get certain 
effects, but technically perfect prints can only 
be obtained upon paper kept perfectly dry. 
Should paper become damp it may be dried 
in a warm oven or by keeping it in a calcium 
tube. 

Platinotype paper is printed in daylight under 
a negative; the latter may with advantage be 
warmed, and a piece of vulcanised rubber (also 
warmed) placed between the paper and the back 
of the frame. A clear and brilliant negative, 
free from fog, gives the best results ; flat nega- 
tives should be avoided. 

The depth to which printing needs to be earned 
can be ascertained only by experience. The 
paper is more rapid than P.O.P., and prints m 
approximately about one- third the time. When 
the paper is sufficiently printed the image will 
be very faint and of a pale orange or a delicate 
purple colour on a yellow ground. Owing to 
this faintness there is a tendency to over-prmt 
and over-develop. The rule is to print rmtil 
all the details can be seen except those in the 
highest lights, and this applies to both the 
“ cold bath and “ hot bath " papers. After 
printing and before development the prints 
should be kept bone dry, as otherwise they will 
lack vigour, and the purity of the whites may he 
impaired. The paper should never be roughly 
torn, as there is a risk of the particles of platinum 
falling on the paper and causing black spots 
upon the print. 

Cold Bath Process . — ^This gives black-and- 
white prints. Development should be conducted 
in a feeble white light or by gaslight, to avoid 
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ftny degradation of the whites. The paper 
makers’ special developer, or an ordinary 
potavSsium oxalate developer, may he used. The 
special salts supplied by the makers arc known 
as “ D salts ; the contents of one tube (4 lb.) 
are dissolved in 48 oz. of water, which forms a 
stock solution. One part of this is mixed with 
I part of water, which then acts as a developer. 
A popular developer is — 

Potassium oxalate . 3 oz, 330 g- 

Hot water . . 10 „ 1,000 ccs. 

For use, mix i part with 2 parts of water. 
The addition of i part of a saturated solution 
of oxalic acid to 20 parts of mixed developer 
tends to give warmer tones. Use the best 
neutral potassium oxalate, because if alkaline 
the blacks will not be good. Another good 
developer is — 

Potassium oxalate . i oz. no g. 

Potassium phosphate . i ,, 28 ,, 

Hot water . . 10 „ 1,000 ccs. 

When cold it is ready for use. Although the 
process is known as the ** cold bath,” the 
developer may be used warm if desired, and in 
no case must the temperature be lower than 
60° F. (15-5° C.). By raising the temperature 
of the bath, even to 100® F. (about 38® C.), under- 
exposed prints may often be saved. 



A. Developing Platinotype Print 


The correct way to develop a platinotype 
print IS just to fill a flat dish with the developer, 
and to lake the dry print by the ends and hold 
it face downwards near the surface of the solution 
as at A ; then with one hand draw one end 
along the surface of the bath {see the arrow), 
bringing the opposite end on to the surface of 
the solution gently and evenly so that no air 
bells form between the two. After a few 
seconds’ treatment turn over the print in order 
to see whether the solution is working properly. 
A correctly exposed print may take half a minute 
or more to develop. Although development 
may be arrested before all the ferrous oxalate is 
reduced by the potassium oxalate developer, 
generally it is found that when development is 
cut short the picture will not be entirely satis- 
factory. A scum is apt to form on the surface 
of the developer, and when this happens it should 
be skimmed off with a stiff piece of paper ; if 
allowed to remain it may cause marks upon the 
print. The liquid should also be stirred or 
rocked between each development in order to 
break up any scum which may be left by a 
previous print. 

A fully developed platinum print must be 
placed face downwards, and without washing, 


into the following bath, which acts both as a 
clearer and fixer : — 

Hydrochloric acid (pure , 

sp. gr., I *16) . . I oz. 16 CCS. 

Water . . . 60 ,, 1,000 ,, 

Citric acid (i oz. per 20 oz. of water) may be 
used instead. The print remains in a portion 
of the acid solution for five minutes , the dis- 
coloured solution IS then poured away and a 
second portion used, following in the same way 
with a third, so that the print is immersed in 
three acid baths for five, ten, and fifteen minutes 
respectively. The acid bath before use should be 
perfectly clear, but the effect of introducing a 
prmt is to turn it yellow, which fact affords a 
method of testing whether the print is sufiiciently 
cleared or not. Until the print ceases to give a 
tint to the acid bath it is safe to conclude that 
it is not sufficiently cleared. So long as yellow- 
ness can be seen, traces of iron (which it is the 
function of the acid to remove) remain in the 
paper, and the treatment must be continued. 

The print is next washed in four or five changes 
of water to clear away the acid, and the prmt 
dried between clean white blotting-paper. 
Common soda is sometimes added to the washing 
water to neutralise the acid, but with proper 
washing it should be unnecessary. 

Sej>ta Prints by Cold Development . — Baron Von 
Hub! gives the following particulars for pro- 
ducing a special paper and for working it : 
“ Take I gr. of yellow oxide of mercury and 
5 grs. of citric acid, add 20 ccs of water, and dis- 
solve by heat. Filter the colourless fluid. This 
is kept as a stock .solution for addition to the 
sensitising bath. The paper should be prepared 
with arrowroot and sensitised with 8 ccs. of 
normal iron solution, 4 ccs. of platinum solution 
( I in 6), I to 4 CCS. of citrate of mercury solution. 
The addition of a little citrate or oxalate of 
ammonium will keep the high lights pure, and 
the gradation may be modified by adding sodium 
chloroplatinite, or bichromate of potash. The 
paper should be sensitised in the usual manner. 
The developer should be strongly acidulated 
with oxalic acid, and the strength of the solution 
of oxalate of potash may vary between 12^ to 
25 per cent. The formula may be stated as 
follows: Water, 1,000 ccs.; neutral oxalate of 
potash, 120 to 250 grs. ; oxalic acid, 10 grs. 
The development may take place in a dish 
in the ordinary way, or a brush may be used. 
The prints must, however, be at least five 
minutes in contact with the developer to effect 
complete reduction, otherwise they will lose con- 
siderably in the fixing bath, which should be a 
I per cent, solution of hydrochloric acid. Leave 
the prints for half an hour m the fixing bath, and 
then wash thoroughly. The colour and grada- 
tion of the image may be modified considerably 
by the composition of the sensitising solution, 
the developer, and the peculiarities of the paper 
used.” In Baron Von Hubl’s work, “ Der Plat- 
indruck,” tlie normal iron solution is given as 
composed of 20 per cent, of ferric oxalate, to 
each 100 CCS. of which, i to 2 grs. of crystallised 
oxalic acid are added. 

The Hot Bath Process . — The paper used for 
the hot bath process gives sepia prints. The 
paper is sold, stored and printed m the same 
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way as cold bath paper. The sepia paper is a 
trifle more sensitive than the black paper, and 
more easily affected by faint light. The Platin- 
otype Company’s “ D " salts may be used for 
developing, in which case the half-pound is dis- 
solved m 32 oz. of water. The stock solution of 

E otassium oxalate is the same as that first given, 
ut for use 10 parts are mixed with i part of a 
saturated solution of oxalic acid ; this mixture 
should be thrown away after use, as it soon loses 
quality. The solution, in use, should be main- 
tained at a temperature of from 160® F. to 170® F. 
(71® C. to 77° C.), although good results are 
obtainable with a cooler bath ; the solution can 
be heated in a porcelain dish, or, more safely, in 
an enamelled iron vessel supported over a spirit 
lamp or gas ring (B). A tinplate, asbestos sheet, 
or sand bath should be interposed between the 
flame and a porcelain dish m order to prevent 
cracking. The developing and clearing (fixing) 
are precisely the same as for cold bath paper. 
Owing to the temperature of the bath some 
evaporation takes place and it becomes necessary 
to add from time to time sufficient water or more 
solution to bring the liquid up to practically its 
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original bulk A cracked enamel dush must not 
be used, as any exposed iron would cause the 
prints to be discoloured , the sepia developing 
bath after use must be kept in the dark and not 
used for cold bath (black) pictures. As the 
sepia prints, unlike the black ones, may be 
affected by light when in the acid bath, and in 
the developer, they must be manipulated in a 
very weak light. The black and sepia papers 
should not be kept together in the same tin, 
and neither should the two kinds of prints be 
cleared and fixed together in the same bath, as 
otherwise the purity of the blacks in the cold 
bath paper will suffer. 

Red Prints by Development . — The Photo Zcitung 
publi.shed the following formulae : — 

A. Oxalate potash 

(neutral) . . i oz. 120 g. 

Water . . 4 oz. 154 mins. 480 ccs. 

B. Copper chloride . 32 grs. 8 g. 

Water . . 2 oz. 77 mins. 240 ccs, 

C. Mercuric chloride . 120 grs. 30 g. 

Water . . 2 oz. 77 mins. 240 ccs. 

D. Lead acetate . 8 grs. 2 g. 

Water . . i oz. 38 mins. 120 ccs. 

Take 1 2 parts of A and 4 parts of B, stir together, 
and add 4 parts of C and i part of D , heat 
until the precipitate is dissolved, filter, and use 
at a temperature of 185® F. (85® C.). Fix in 
dilute hydrochloric acid, follow by a weak bath 
of ammonia, and finally wash in water. 

Development with Glycerine. — The addition of 
glycerine to a developer allows of considerable 
control and of local development. The print is 
laid flat and the shadow parts coated with 


glycerine. Three vessels arc filled as follows : — 
No. I, with full strength developer ; No. 2, with 
a developer weakened a little, together with am 
equal quantity of glycerine ; and No. 3, with a 
still weaker developer with glycerine. No. i is 
pamted over the portions which are likely to be 
too light, and then the other parts are rapidly 
brushed over with the weaker solutions, using 
strong or weak developer afterwards to get the 
desired effect. Care should be taken to blond the 
parts together so as to prevent the occurrence 
of sharp dividing lines. Where backgrounds 
are very light it is possible to get effective 
vignettes simply by not workmg upon the edges 
with the developer. Some American workers 
have paid particular attention to this proce.ss, 
particularly Messrs. Stieglitz and Keiley, who 
give the following as their method of working : — 
Using the heavier grades of paper, printing should 
be carried further than for ordinary development, 
as far, in fact, as to record the half-tones in the 
high lights When printed, the print is laid upom 
a sheet of glass, a little glycerine being smeared 
on the glass to keep the print flat and from 
slipping about. The face of the print is then 
evenly coated with pure glycerine, and blotting- 
paper is pre.ssed down upon it ; the print is then 
thinly recoated and developed by means of 
brushes, two solutions being used, one (A) con- 
sisting of equal parts of normal developer and 
glycerine, and the other (B) pure developer. 
A is just used on those parts which it is thought 
desirable to bring up first ; B is used where a 
pronounced shade is required. When develop- 
ment has been carried far enough, the print is 
blotted at that place, which should be re-covered 
with glycerine and not again touched. To 
introduce warm tones and so produce a print 
in two colours, three additional solutions are 
required : — (i) A strong solution of mercuric 
chloride ; (2) ordinary developer plus the mer- 
cury solution, and (3) glycerine developer plus 
tlie mercury solution. The print i.s treated at 
one place with mercurised developer and at 
another with ordinary developer. The mercury 
tone is more transparent than the orchnary 
black tone so that development may be carried 
farther The work must be carried out in a 
subdued light, as otherwise the high lights will 
be discoloured When development is complete, 
the prints should be cleared in the ordinary 
hydrochloric acid bath and washed. 

Intensifying and Reducing . — The following 
method, invented by Hubl in 1895, will give 
vigour to an under-exposed and pale black 
print. Make up : — 


A. Sodium formate . 
Distilled water 

B. Platinum per- 

chloride 
Distilled water 


48 grs. II g. 

I oz. 100 CCS. 

10 grs. 2*3 g. 

I oz. 100 CCS. 


Add about 15 drops of each to i oz. of water, 
immerse the weak print therein, rock the dish 
until the picture is dark enough, and then wash 
and dry. Some processes of intensifying weak 
platinum prints alter the tone. One worker 
has advocated an acid mixture of gallic acid 
and silver nitrate, another an acid hydroquinone 
and silver intensifier, and another a ferrous 
oxalate developer to which a few drops of a 
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chloroplatinite solution have been added. Some 
of the toning processes (Dolland's, for example, 
which see) intensify as well. 

To reduce over-printed platiiiotype prints, 
immerse them in a saturated solution of chloride 
of lime, and when vSuflTiciently reduced transfer 
them to a 5 per cent solution of sodium sulphite 
to stop the action of the lime, then wash and 
dry. This reducer causes the paper to deteriorate 
and IS recommended only in extreme cases. 

Toning . — There are many processes for toning 
black platinotype prints to other colours. 
Both the Packham and Dolland processes are 
good {ste under the headings “ Catechu Toning " 
and “Dolland’s Process”), the former giving 
brown tones and the latter rich black ones. 
Uranium is widely used for brown, red, and blue 
tones, but does not give very permanent results. 
An excellent formula is that advocated byHubl: 


A. 

Uranium nitrate . 

grs 

28 

g 


Glacial acetic acid 

96 „ 

28 


Water . 

2 oz. 

250 

CCS. 

B. 

Potass, fcrricyanide 

96 grs. 

28 

g- 


Water . 

2 oz. 

250 

CCS. 

C. 

Ammonium sulpho- 
cyaiiide 

I oz. 

138 

g- 


Water . 

2 „ 

250 

CCS. 


For brown and red tones, add 5 drops of each 
to I oz of water. Thoroughly clear and wash 
the prints, place in the toner, and allow to 
remain until they are of the colour desired; 
they go from black to brown, and then to a 
red. The process slightly intensifies the print, 
the darkest portions gaming more m proportion 
than the light ones. For blue tones the A batli 
IS not wanted, the following being used instead: — 

D. Ammonia-iron-alum 96 grs 28 g. 

Hydrochloric acid 96 mms. 25 ccs. 

Water . . . 2 oz 250 ,, 

Add 12 drops of D to t; oz. of water, then add 
successively 5 drops of B and 12 drops of C. 
Immerse the print therein and rock the bath 
until of the desired tone. The dish must be 
thoroughly cleaned before using for brown tones. 

Stale Platinum Paper . — When stale paper 
must be used, potassium bichromate may be 
added to the oxalate developer, but a more 
satisfactory salt is the neutral potassium cliro- 
matc, 4 gr. of which should be added to i oz. 
of the ordinary developer diluted with one- third 
water. Paper five years old has been known 
to give good bright prints by this treatment. 
i gr. per ounce has been known to give good 
results on paper two years old. 

PLATINOUS CHLORIDE {See “Platinum 
Bichloride.”) 

PLATINOUS POTASSIUM CHLORIDE {See 
“ Potassium Chloroplatinite.”) 

PLATINUM (Fr., Platine ; Ger., Plaiin) 

Pt. Atomic weight, 193-4. A white heavy 
metal found native in the state of impure ores. 
It is very infusible and practically imafiected 
by the atmosphere or most acids, but readily 
soluble in aqua regia. When deposited in a 
finely divided state it is an mtense black and 
forms the image in the platinotype process. 


PLATINUM BICHLORIDE (Fr., Bichlorure da 

platine ; Ger., Platindichlortd) 

Synonyms, platinous chloride, platinum 
dichloridc, platinochloride. PtCl*. Molecular 
weight, 264-4. Solubilities, insoluble in water, 
soluble in hot hydrochloric acid. A greyish 
green or brown powder obtained by reducing 
platinum per chloride by heat or sulphurous 
acid. It IS not used in photography, but it is 
used to prepare potassium chloroplatinite. 

A solution of this salt in hydrochloric add 
yields chloroplatinous acid H2PtCl4 or PtClg 
2IICI 

PLATINUM PAPER. SUBSTITUTES FOR 

Many attempts have been made to produce 
on bromide and other papers effects similar to 
those given by platinotype. A number of the 
platiiio-matt papers may be made to produce 
platmum-like prints, but the two can always 
be distinguished by applying a drop of a solution 
of mercuric chloride as used for intensifying. 
The solution bleaches the part of the bromide 
print to which it is applied, but has no effect 
upon a platinum print. 

Special papers have been made for yielding 
prints resembling platinum, and of the home-made 
kinds, that prepared according to the formula 
worked out by Dr. Vollcnbach, and published 
ill the Deutsche Photo Zeitung, is considered one 
of the best. It is said to yield rich deep platinuni- 
like blacks even from weak negatives. Paper 
IS imnier.sed for three or four minutes in : — 


Gelatine . 

22 grs. 

5 g- 

Citric acid 

13 » 

3 n 

Chrome alum (sol 1:20) 

220 mms. 50 CCS. 

Aluminium chloride 



(10% sol.) . 

44 „ 

10 „ 

Distilled water 

10 oz. 

1,000 „ 

After immersion hang up 

to dry. 

It IS sensi- 

tised (in yellow light) with : — 


A Gelatine 

2-2 grs. 

i g- 

Salicylic acid 

•4 „ 

I-IO „ 

Distilled water 

I oz. 

100 CCS. 

B. Green ammonia 



citrate of iron . 

38 grs. 

20 g. 

Distilled water 

I oz. 

100 CCS. 

C. Silver nitrate 

55 grs. 

12 5 g- 

Distilled water 

I oz 

100 CCS, 

D. Uranium nitrate . 

38 grs. 

20 g. 

Distilled water 

I oz. 

100 CCS. 

By using more of C, softer prints are produced; 


more of B gives hard prints ; less of D gives 
browner tones ; and more of D gives blue-black 
tones. For greyish - black resembling platino- 
type, use I part of A and B and 2 parts of 
C and D. Mix in the order above given, or 
else a precipitate is formed and a muddy solu- 
tion results. Pour the solution on the paper, 
pinned to a board, in a little pool and then 
distribute with a wad of cotton- wool ; finally 
dry qmckly but evenly. Expose the same as 
with platinum paper until detail is faintly 
visible, and develop with — 

Ferrous sulphate . 188 grs. 43 g. 

Acetic acid . . 67 mins. 14 ccs. 

Distilled water . . 10 oz. 1,000 „ 

When sufficiently developed, place the print in a 
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I per cent, solution of nitric acid for three 
minutes and then fix in — 

Sodium hyposulphite 785 grs. 180 g. 

Sodium sulphite (cryst.) no ,, 25 „ 

Sulphuric acid . . 14 mms. 3 ccs. 

Water ... 10 oz. 1,000 ,, 

The prints are apt to reduce slightly in the 
fixing bath. 

PLATINUM PERCHLORIDE (Fr., Chlorure 
de platine ; Ger., PlaUnchlortd) 

Synonyms, platinic chloride, platinum tetra- 
chloride, chloroplatmic acid, muriate of platma. 

HaPtClg 6H2O or PtCl42HCl 6H2O. Mole- 
cular weight, 516-4. Solubilities, i in i water, 
soluble in alcohol and ether. A dark brown 
mass or red crystals obtained by dissolving 
platinum in aqua regia and evaporating. It is 
chiefly used as the starting point for the manu- 
facture of potassium chloroplatmite, but is also 
occasionally used for toning. 

PLATINUM TETRACHLORIDE {See “Plat- 
inum Perchloride.”) 

PLATINUM TONING 

The theory of platinum toning is the same 
as that of gold toning, explained under that 
heading, except, of course, that platinum is 
substituted for gold. The earliest form of bath 
consisted of i gr. of platmic chloride in 15 oz. 
of water, and it was not until the introduction 
of the pi a ti no type printing process, when 
potavssium chloroplatmite was made available, 
that platinum toning became almost if not quite 
as popular as gold for silver prints, particularly 
those upon matt papers. As with gold, almost 
any tone may be obtained. 

Pftnt-oui Stiver Papers. — Two stock solutions 
are necessary : — 

A. Common salt . \ oz. 55 g. 

Alum . . , i ,, 55 ,, 

Water . . . 10" ,, t,ooo ccs. 

This may be made up with hot water, and is 
ready for use when cold. 

B. Potassium chloro- 

platmite . . 40 grs. 9 g. 

Water . . 10 oz. 1,000 ccs. 

The chloroplatmite is sold in sealed glass tubes 
containing 15 grs. vSoak off the label, place 
the unbroken tube m the bottle or measure 
with the water, and break the tube while m 
the water. Bach quarter ounce (120 drops) of 
the solution will contain i gr. of the chloro- 
platmite ; the mixture should be kept m the 
dark. Tones may be varied from red-brown 
to warm black by using a mixture of from 10 
to 160 drops of B, I oz. of A, and 10 oz. of 
water, this quantity being sufficient for ten 
half-plate prints or their equivalent. The prints 
dry of a darker tone than they appear when 
wet ; and therefore toning should be stopped 
just before the desired tone is reached, judging 
the tone by looking through the prints. Toning 
Invariably continues in a slight degree during 
the washing previous to fixing, unless a “ stop 
oath ” be used, such a bath consisting of 100 grs. 
of sodium carbonate crystals in 10 oz. of water. 


After toning, prints are washed and fixed as 
usual. 

Alternative Baths for Silver Prints . — Some 
alternative baths will now be given. 

Cowan's Bath 

Common salt . . 10 grs. 2*3 g. 

Potass chloroplatmite i ,, *23 ,, 

Chrome alum ( I % sol.) 10 oz. 1,000 ccs. 

Phosphoric Bath 

Potass chloroplatmite 4 grs. 2 g. 

Phosphoric acid (sp. gr., 

I *120) ... I drm. 28 CCS. 

Distilled water . 4J oz. 1,000 ,, 

The phosphoric acid is the “ acidum phosphor- 
icum dilutum ” of the British Pharmacopoeia 
Wash and fix as usual. (Many other acids can 
be used in this way ) Prof. Namias states that 
the phosphoric acid may be advantageou.sly 
replaced by oxalic acid. 

Platinum may be used in the combined 
toning and fixing form. A good formula is 


Sodium hyposulphite 

I 

oz. 

1 10 

g 

Lead nitrate 

60 

grs. 

14 


Alum 

60 

14 


Sodium formate 

20 


4*6 


Formic acid 

i 

drm. 

b CCS. 

Platmum bichloride . 

2 

grs. 

•5 

g 

Hot water 

10 

oz. 

1 ,000 

CCS. 


Dissolve the lead and sodium formate m a small 
quantity of the water, then the “ hypo ” and 
the other ingredients (except platinum) m the 
remainder. Mix together, allow to stand m an 
uncorked bottle for 24 hours, and then add the 
platinum bichloride. The prints (P.O.P.) .should 
be passed through a weak salt and water bath 
before toning. 

A formula for the “ Haddon ” platinum 
toning bath is given m an article under that 
name. For platinum and gold baths (combined) 
see under “ Gold and Platinum Bath ” 

Bromide Papers — Most of the above baths 
may be used for bromide papers, and the follow 
ing is recommended : — 

Hydrochloric acid . 50 mms. i ccs. 

Potass, chloroplatmite 5 grs. i g. 

Distilled water . 10 oz. 1,000 ccs. 

Toning for about twenty minutes should give 
a good black image. Wash, fix in “ hypo,” 
and wash again thoroughly. 

C. W. Somerville’s toner (1902) is as follows : — 

Potass, chloroplatiiute 20 grs. 4-6 g. 

Mercuric chloride . 10 ,, 2-3 ,, 

Citric acid . . 90 ,, 200 ,, 

Distilled water . 10 oz. 1,000 ccs. 

I oz. of this will tone three or four half -pi ate 
prints in about twenty minutes ; the print is 
previously fixed and washed, and after toning, 
again fixed and washed. If the sepia toned 
print IS immediately subjected to an ordinary 
developer as used for bromide paper, the black 
colour will return with great intensification, 
but washing will prevent this. 

Lantern Slides. — Lantern slides of the gelatine 
variety may be toned by any of the above pro- 
cesses, but the most widely used bath is — 
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Hydrochloric acid . i min. *2 cc. 

Platinum chloride . i gr. *2 g. 

Water , . .10 oz. 1,000 ccs. 

This tones rapidly, but reduces slightly. 

PLATYSTIGMAT LENS 

An anastigmatic lens introduced by Wray, 
and consisting of two nearly symmetrical 
cemented triple combinations. It has an 
initial intensity of //7’3 and an 'extreme angle 
of 90°. The back lens may be used alone, and 
nas a focal length about double that of the 
complete combination. 

PLAYERTYPE 

A process for the direct copying of engravings, 
invented by J. Hort Player m 1896. The 
engraving (line drawing) to be copied is laid 
face downwards upon a perfectly flat surface, 
the sensitive (bromide) paper is laid film side 
downwards upon it, and a sheet of glass placed 
over all. A yellowish light is then held over 
the glass, the exposure being made through the 
glass and the sensitive paper. From three to 
ten minutes may be necessary m yellow light 
according to the sensitiveness of the paper , 
with vhile light the exposure is much vsliorler. 
The developer recommended for this work 

IS • — 

Hvdroqumone . . 30 grs. 7 g. 

Sodium sulphite . 120 ,, 28 ,, 

Sodium carbonate . 240 ,, 5t> ,, 

Water . , .10 oz 1,000 ccs. 

Development is continued until the image 
appears to be buried Having obtained a 
negative in this way, prints may be obtained 
irom it by contact printing. The method 
has the advantage of giving a direct cojiy (a 
paper negative) of the same size as the original, 
and, of course, without using a camera The 
clearer and more contrasty the original drawing 
or engraving the better will be the copy on the 
bromide paper, but should the latter be faulty, 
it may be intensified, reduced or cleared. The 
process was modified somewhat in 1900, when 
a sheet of green glass was laid over the paper 
and the exposure, of from five to ten minutes, 
made through that. 

PLUMB INDICATOR (Fr , Plo 7 yib photo- 
gvaphique ; Ger., Piiotographtsche Diet- 
wage) 

An appliance fitted to stand cameras to enable 
the back to be rendered truly vertical. The 



Two Patterns of Plumb Indicator 


pattern shown at A consists of a swinging 
pendulum or pointer attached to a brass plate, 


which is screwed to the side of the camera with 
Its edge parallel to the back. The bottom of 
the pendulum will then point to a notch on the 
plate when the back is vertical. Pattern B has 
a pivoted needle weighted at the lower end, and 
attached to the side of the camera as before 
described ; the point of the needle indicates on 
a scale whether or not the back is upright. 

PLUMBAGO 

A synonym for blacklead. 

PLUMBAGO PROCESS 

The “ dusting-on " process, with plumbago 
(blacklead or graphite) used as the powder. 
Employed in the ceramic process and for making 
duplicate negatives. Wood engravers some^ 
times make use of it as a means of obtaining 
prints on wood. 

PNEUMATIC HOLDER (Fr., Ventouse pneu- 
matique ; Ger., Pneumattscher Platien- 
halier) 

A rubber bulb with a flat disc at one end, as 
illustrated. It is used to hold plates by “ suc- 
tion " when coating wdth collodion, varnishing, 
etc. The bulb is pressed to expel the air and 
the disc IS held against the plate, to which, on 



Pneumatic Holder 


releasing the pressure on the bulb, it immediately 
clings, enabling the latter to be lifted as if by a 
handle and supported m any required position. 
Those of red rubber arc best. It is advisable 
to immerse the holder in lukewarm water before 
using, or the part of the plate directly over the 
bulb may be chilled, and uneven coating result. 

PNEUMATIC RELEASE (Fr Poire pneu- 
matique , Ger , Pneumatische Dime) 

A rubber ball with tube connection, by means 
of wdiich the camera shutter can be operated 
without the necessity of touching it, o’", if 
needful, worked from a convenient distance by 
having a sufficient length of tubing. Many 
diaphragm shutters have a metal tube at one 
side, in which a piston connected to the mechan- 
ism slides up and down. The free end of the 
rubber tubing is stretched over this metal tube, 
when pressure on the ball at the other end 
compresses the air, pushes up the piston, and 
releases the shutter Roller- blind shutters 
usually work on a different principle; these 
have at the end of the tubing a small rubber 
bulb, which IS adjusted beneath the catch that 
retains the wheel regulating the spring blind. 
In this case pressure on the ball inflates the 
bulb, which pushes up the catch and releases 
the wheel. Studio pneumatic shutters mostly 
have a tap next to the ball ; this, if turned after 
pressing the latter, prevents the return of the 
compressed air, so that the shutter remains open 
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foe focusing, etc., until the tap is turned in the 
contrary direction. 

POCKET CAMERA (Pr., Chambre de poche ; 

Ger., Taschenkamera) 

Very small hand cameras arc now made, 
some of them capable even of going 111 a waist- 
coat pocket. When well-made and fitted with 
a first-class lens they are apt to be expensive, 
as the mechanism and adjustments call for 
great neatness and accuracy. The shutters are 
usually marvels of compactness and ingenious 
design. With the short-focus lenses used, great 
depth of definition is attainable, and the small 
negatives will bear any reasonable degree of 
enlargement. Such cameras call for considerate 
handling. If one is constantly carried, it is 
well to have a small leather bag to protect it 
from dust and grit. 

POISONS AND THEIR ANTIDOTES 

The table given below is due to J. V. Elsden, 
and is reprmted from the Bnt Journ. Phut 
Almanac. Dr. R. J. Hillier, in commenting 
upon Elsden’s table, which he regards as reliable 
and accurate, recommends that m all cases of 
poisoning a doctor should first be sent for, and 
in the meantime an antidote given, and vomiting 
induced by tickling the throat or by drinking 
strong mustard and water or lukewarm water. 
Acids are antidotes for alkalis and vice versa, 
but there is danger m giving strong acids and 
alkalis as antidotes, and unprofessional treat- 
ment should seldom go beyond some such 


emetic as mustard and water. Except where 
strong acids and alkalis have been taken, 
25 grs. of zinc sulphate forms a good emetic. 
If a highly irritant poison, such as a strong acid 
(not pyrogallic) or alkali, or potassium cyanide, 
has been swallowed, the only hope of saving 
life is the prompt application of the antidote. 

POISONS, SALE OF 

The following statement is due to E. J. Wall, 
and is reprinted from the Photographic 
Dealer. According to the Pharmacy Act, 
1868, it is illegal for any person not being a 
duly registered pharmaceutical chemist or 
chemist and druggist, to sell certam chemicals 
and substances, which are included in a schedule, 
this being divided into two parts. In the first 
part are included those substances which can 
only be sold when the purchaser is known to 
the seller, or is introduced by some person 
known to the seller, who must enter the date of 
sale, name and address of purchaser, name and 
quantity of article, purpose for which it is re- 
quired, which must be attested by the purchaser's 
signature , and the parcel or vessel must be 
labelled with the name of article, the word 
“ Poison,” and the name and address of the 
seller. For those articles included 111 Part 2 
of the schedule only the three last requirements 
have to be fulfilled. There are really very few 
photographic chemicals included in the schedule, 
and not any that are used in considerable 
quantities. Corrosive sublimate, mercuric per- 
chloride or mercuric chloride, is included m 


THE CHIEF PHOTOGRAPHIC POISONS AND THEIR ANTIDOTES 



Poison'i 

Remarks 

Characleristtc Symptoms 

A ntidote 

( 

Oxalic Acid, 

I dram is the smallest 

Hot burning sensation in throat 

Chalk, whiting, or magnesia sus- 


mcludmK 

fatal dose known 

and stomach , vomiting, cramps, 

pended in water Idaster oc 

>0! ( 

Potassium Oxalate 


and numbness 

mortar can be used in emergency. 

( 

' Ammonia 

Vapour of ammonia may 

Swelling of tongue, mouth, and 
fauces : often followed by stric- 

Vinegar and water 

C-Pi 

Potash 

cause inflammation of 



, Soda 

the lungs 

turc of the oesophagus 


t-t- 

0 

^Mercuric Chloride 

3 grams the smallest 
known fatal dose 

Acrid, metallic taste, constriction 
and burning in throat and 
stomach, followed by nausea and 

White and yolk of raw eggs with 
milk. In emergemy, flour paste 
or " hypo ” solution m.iy be used. 

£ 

Lead Acftate 

The sub-acetate is still 
more poisonous 

vomiting. 

Constiiction in the throat and at 
pit of stomach ; crampy pains 
and stiffness of abdomen ; blue 
line round the gums 

Sulphates of soda or magnesia. 
Emetic of sulphate of zinc 

Potassium Cyanide 

a. Taken internally, 3 grs. 

Insensibility, slow gasping respi- 

No certain remedy ; cold affusion 

c/) 

e. 


fatal. 

ration, dilated pupils, and spas- 
modic closure of the jaws. 

over the head and neck most effi- 
cacious. 



h Applied to wounds and 
abrasures of the skin. 

Smarting sensation. 

Sulphate of iron should be applied 
immediately 

So 

Potassium Bichrom- 
ate 

^Silver Nitrate 

a Taken internally. 

h Applied to slight abra- 
sions of the skin 

Irritant pain in stomach and 
vomiting. 

Produces troublesome sores and 
ulcers. 

Powerful irritant. 

Emetics and magnesia, or chalk. 

Common salt to be given immedi- 
ately, followed by emetics 

H. 

II 

'Nitric Acid 

Hydrochloric Acid 
Sulphuric Acid 

2 drams have been 
fatal. Inhalation of 

the fumes has also 
been fatal. 

I ounce has been fatal. 

I dram has been fatal 

Corrosion of windpipe and violent 
inflammation 

Bicarbonate of soda, or carbonate 
of magnesia or chalk, plaster of 
the apartment beaten up in water 


Iodine 

Variable in its action ; 3 
grains have been fatal. 

Acrid taste, tightness about the 
throat, vomiting. 

Vomiting should be encouraged, 
and gruel, arrowroot, and starch 
given freely. 


Bthbr 

Poisonous when inhaled 

Effects similar to chloroform. 

Cold affusion and artificial respira- 
tion. 

No certain remedy. Speedy emetic 
desirable 


PVROGALLOL 

2 grains sufficient to kill 
a dog. 

Resembles phosphorus poisoning. 


Acetic Acid, cooceotrated, has as powerful an effect as the mineral aads. 



Polyscope 


Poitevin, Alphonse Louis 4 

Part I. “ Cyanide of potassium, and all metallic 
cyanides and their preparations is another 
item in Part i. It is an open question whether 
this term may not be strictly held to include 
the fern-, ferro-, and sulpho- cyanides ; as a 
matter of fact, however, it is held that these 
preparations are not to be classed as scheduled 
poisons. Part 2 includes preparations of mer- 
curic chloride ; therefore any intensifier contam- 
ing this cannot be sold except by a registered 
chemist. It also includes oxalic acid, which is 
but rarely used, and mercuric iodide and sul- 
phocyanide. 

Under the Poisons and Pharmacy Bill, 1908, 
Section 5 states, “ It shall not be lawful to sell 
any poison to which this section applicvS by 
retail, unless the box, bottle, vessel, wrapper 
or cover in which the poison is contained is dis- 
tinctly labelled with the name of the substance 
and the word * Poison,’ and with the name and 
address of the seller of the poison," The poisons 
here enumerated are sulphuric, nitric, and 
hydrochloric acids, and the soluble salts of 
oxalic acid. Presumably this would include 
oven the dilute acids, although no differentia- 
tion as to strength is made. “ Soluble salts of 
oxalic acid” naturally includes neutral potassium 
oxalate, and the oxalates of ammonium, sodium, 
and iron, also presumably potassium ferric 
oxalate and all preparations in which these 
may be contained. It will be seen that really 
there are very few scheduled poisons used in 
photography, but it must not be forgotten that 
there are many chemicals which are poisonous 
beyond these, and it would be as well to label 
as “ Poison " all ferro-, ferri-, and sulpho- 
cyanides, bichromates, pyro, and all prepara- 
Uons of copper, uranium and cerium. If this 
is thought too drastic, then at least a warning 
label should be devised, somewhat on tlie 
following lines, “ Care should be exercised in 
the use and storing of this chemical, as when 
taken internally it is poisonous." There is no 
difhculty in a firm of dry plate makers, etc., 
selling a poison to a wholesale house so h>ng 
as It is marked “ Prison." The Act only applies 
to sale to the public. 

POITEVIN, ALPHONSE LOUIS 

Born at Conflans, France, 1819; died at the 
same place 1882. He was a chemist and engineer, 
and took up the study of photography immedi- 
ately after Daguerre’s discovery was made 
known. He secured an award for a method 
of photo-chemical engraving upon plates coated 
with silver and gold. In 1855 he patented a 
“ helio-plastic " process, by which films of 
bichromated gclaUne were exposed to light 
under a negative and then soaked in water ; 
parts of the picture were then in relief and a 
mould was taken. In the same year he discovered 
that bichromated gelatine which had been 
exposed to light would allow greasy ink to 
adhere to it, although it repelled water. Upon 
these facts he in 1856 based a photo-lithographic 
process, and he is looked upon as the practical 
founder of the carbon process, photo-lithography 
and collotype prmtmg. In 1867 he was awarded 
the greater part of a prize of io,ooo fr^cs for 
the discovery of permanent photographic print- 
ing processes. 


POLARISATION 

The splitting up or division of a ray of light 
into two distinct refracted parts. 

POLARISCOPE (Fr., Polariscope ; Ger., Polar- 
iskop) 

When a ray of light falls on a crystal of Iceland 
spar m a direction not parallel with the principal 
axis, it is doubly refracted and split into two 
parts. One part, known as the ordinary ray, 
obeys the usual laws of refraction ; the other, 
known as the extraordinary ray, behaves in 
quite a different manner. For exatuming the 
phenomena of polarivSed light a polariscope is 
employed , this usually ctmsists of two Nicol 
prisms mounted in separate tubes, the lower 



Nicol Prism 


one being known as the polanscr and the upper 
as the analyser. A Nicol prism is a rhomb of 
Iceland spar cut along the long diagonal, as 
shown at A, the two halves being then cemented 
together with Canada balsam. The ordinary 
ray has a higher refractive index than the 
balsam and is accordingly got rid of by total 
reflection, as at B, while the extraordinary ray 
passes tlirough without interruption. If the 
^alyser is rotated above the polanscr the field 
IS gradually darkened, and when the two planes 
are at right angles the light is extinguished. 
The polariscope is frequently used with the 
microscope. {See also “ Nicol Prism.’”) 

POLARISED LIGHT 

Light rays that have been doubly refracted 
or split up. 

POLARISER 

A Nicol prism mounted in a tube, as described 
under the heading “ Polariscope." 

POLYCHROME, POLYCHROMATIC. AND 
POLYCHROMOTYPE 

Terms applied to photographs and photo- 
graphic reproductions in several colours. 

POLYPOSE PORTRAIT 

A portrait in which the sitter appears in two 
or more different positions. {See “ Doubles " and 
“ Multiple Photography.”) 

POLYSCOPE (Fr., Polyscope ; Ger., Polyskop) 
An apparatus patented by Robert H. Baskett. 
A suitable box contains two surface-silvered 
mirrors, with provision for adjusting these to 
any angle, winch must, however, be capable 
of dividing into 360^* without remainder. On 
placing a suitable object, such as a piece of 
lace, filagree work, floral decoration, or, in fact, 
almost anything of pleasing outlines, at the 
end of the box, the pattern is repeated sym- 
metrically as in the kaleidoscope. If the subject 
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is then suitably lighted and a camera placed 
with its lens pointing into the box at the junction 
of the mirrors the ornamental arrangement may 
be photographed. Such patterns are of great 
assistance in making commercial designs. 

PONTON, MUNGO 

Bom at Balgreen, 1802 ; died at Clifton, 1880. 
He was the first to observe the effects of the 
sun’s rays on potassium bichromate, and on 
May 29, 1839, he communicated to the Society 
of Arts for Scotland “ a cheap and simple 
method of preparing paper for photographic 
drawing in which the use of any salt of silver is 
dispensed with.” His process was to spread a 
solution of potassium bichromate upon paper 
and expose it with a suitable object laid upon 
it to the sun's rays ; the light acted upon and 
hardened certain parts, while those which were 
not acted upon could be dissolved away, leaving 
the object white upon a yellowish brown ground. 
He obtained copies of drawings and images of 
dried flowers in this way, and fixed them 
simply by washing in water In 1849 he 
published a method of registering the hourly 
variations of the thermometer by means of 
photography. 


P.O.P. 

Prmting-out paper. Generally understood 
to mean gelatino-chloride paper, used for all- 
round work. The initials were first used by 
the Ilford Company in 1891. 


P.O.P. GASLIGHT PAPER 

Ordinary P.O.P. can be made into gaslight 
paper by a process of converting the soluble 
silver salts into silver bromide, or into a mixture 
of silver haloids with a predominance of bromide 
The P.O.P. should be immersed m the following 
solution for five minutes in the dark-room or 
in a very weak light and then washed and dried 
in the dark : — 


Potassium bromide 
Potassium iodide 
Copper sulphate 
Water 


36 grs. 3-3 g. 

12 „ i-i „ 

I gr- '1 „ 

25 OZ. 1,000 CCS. 


A s per cent, solution of potassium bromide 
may be used with some papers instead of the 
above. After drying, the paper may be treated 
as gaslight paper. 


PORCELAIN CLAY {See “Kaolin.”) 


PORCELAIN DISHES {See “Baths.”) 

PORCELAIN, PHOTOGRAPHS ON 

The usual method of producing photographs 
upon porcelain is by the carbon transfer proce.ss 
They may also be produced by the photo- 
ceramic and blue-print processes, etc., when the 
porcelain can be coated and sensitised. Photo- 
graphic opals are sometimes referred to as 
porcelain plates. {See aho “ Photo - litho- 
phane.”) 

PORCELAINOGRAPHY 

A name given in the early 'fifties to the art 
of printing photographs upon porcelain, opal, 
and similar substances. 


POROTYPE (Pr., Porotype ; Ger., Porotypie) 

A Continental process of copying engravings, 
depending on the fact that the ink Imes are 
practically impervious to a certain gas as com- 
pared with the paper. A paper coated with a 
chemical pigment that is bleached by the gas 
is pressed into contact with the engraving, and 
the back of the latter is subjected to the gaseous 
fumes, which are obstructed by the lines of the 
picture ; these therefore remain pigmented m 
the copy, while the unprotected ground is 
bleached. 

PORTA, GIAMBATTISTA DELLA 

An eminent Italian naturalist; born 1543, 
died 1615. He is the reputed inventor of the 
camera obscura (1569), but he more probably 
only improved the instrument. 

PORTRAIT LENSES 

Almost any lens working at an aperture of 
//6 or larger is suitable for portraiture provided 
that its focal length is not less than 1^ times 
tliat of the longest side of the largest plate 
which it will have to cover. The name is, 
however, by common consent confined to the 
Petzval form, known as the “ ordinary ” portrait 
lens, and alvso to the Dalliucyer, or “patent,” 
portrait lens. The priiK'ipal features of this 
type of lens are great rapidity, some lenses 
having an intensity of //2, and extremely good 
definition over a moderate angle. The field 
of a portrait lens is usually curved, and tins may 
in some cases be regarded as an advantage, 
inasmuch as it allows the knees and feet of a 
sitting figure to be focused equally well with 
the head without reduction of aperture. The 
Ballmeyer type of portrait lens has a great 
advantage over the original Petzval, as it allows 
the focus to be softened and distributed over 
several planes by turning the back cell, and thus 
increasing the difference between the two glasses 
which compose the hack combination. Starting 
with absolute sharpness, the definition may be 
softened by degrees until fuzziness ensues by 
simply rotating the back cell. The latest 
model of this lens has the back cell fixed, and 
the softness is obtained by rotatmg the entire 
lens tube. The front combination of most 
portrait lenses may be used alone, and if they 
are to be employed for portraiture it is advisable 
that they be left in their normal position — that 
is to say, with the convex side to the sitter. 
By so doing sharper definition over a limited, 
but sufficient, field is obtained, without serious 
reduction of aperture. Should it be desired 
to use the front lens for landscape work, it is 
desirable that the flat side should be turned 
to the view, and the diaphragm closed until 
the desired sharpness is obtamed. Portrait 
lenses may be used for outdoor work, and 
latterly have been m demand for reflex cameras. 
Portrait lenses are liable to give “ flare spot ” 
when used out of doors with small apertures, 
but this tendency is minimised if the diaphragm 
is placed m front of the lens instead of in the 
ordmary position. In selecting a portrait lens 
care should be taken not to choose one of too 
short a focal length. If possible this should be 
about twice that of the trimmed print, say 
8 in. for cartes, in. for cabinets, and 20 in. 
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to 24 in. for panel.s. Besides the recognised 
portrait type, special portrait lenses are made 
on the Cooke model, and these have the “ diffu- 
sion of locus adjustment. Most enlarging 
objectives are of the Petzval portrait lens con- 
struction, and may be used in the camera with 
good rcvsults. Magi c-lan tern lenses are also of 
this type, but are usually corrected for the visual 
rays only, and will not give a sharp image on 
the photographic plate. 

PORTRAITURE. COMPOSITE {See “Compo- 
site, Analytical, or ‘Average’ Portraits.’’) 

PORTRAITURE 

In all portraiture, the question of appar- 
atus IS not nearly so important as those of 
posing and lighting. The camera should pre- 
ferably be of the stand variety, but hand cameras 
arc also capable of producing good work ; the 
ordinary fixed-focus pattern without magnifiers 
is not to be recommended for the work, as unk*ss 
a very small stop is used the image will not be 
in focus, although such a camera answers for 
full-length portraits if the subject is sufficiently 
far enough away. lycnses that work at a fairly 
large at)erture are the best for indoor portraiture. 
{See “ Portrait fienses ’’) The focal length of the 
lens IS a matter of importance , the greater the 
focal length the more truthful is the result, as 
a rule ; if a lens embracing a very wide angle 
is used, distortion is almost sure to occur, and 
the size of the no.se, ears, hands, or feet will 
api^ear exaggerated. The question of Lso- 
ciiromatic versus ordinary plates for portrait 
^\ork need not be discussed here Either may 
be u.scd, but an isochroinatic plate will do 
al! an ordinary plate will do and a little more 
:Mi)re truthful rendering of colour is obtained 
by using a screen, but the expo.sure is thereby 
prolonged Maii}^ professionals use isochromatic 
plates for certain subjects — such, for example, 
as very freckled faces, yellowish hair, coloured 
dre.sses, etc. A rapid plate is the most suitable 
for indoor work where the exposure is to be 
perhaps .somewhat lengthy. Many of the plate 
makers give in their instructions special 
developers for portrait work, and photographers 
cannot do better than use them. They are com- 
pounded to give soft negatives, and are specially 
.suitable for the plates with which they arc issued. 
If no .such special formula is given the usual 
developer will generally serve, but if the result.s 
are too hard the developer may be diluted with 
water so as to secure a softer result. Adurol, 
pyro-soda, and pyro-ammonia are very suitable. 
When “ single solution ” developers, patent 
concoctions or otherwise, are used, the safest 
way of securing a soft result is to develop until 
the image just appears, and then to transfer to 
a dish of clear cold water in which the image 
will go on developing .slowly, giving it if required 
a moment or so in the developer occasionally 
and then transferring to the water. This 
method of developing brings out detail and 
gives softness in a remarkable manner. When 
the negative has sufficient detail and density 
it should be fixed in the usual manner. 

Outdoor Portraiture . — This is one of the com- 
monest forms of photography and one in which 
failure frequently occurs. The old rule of 


placing the sitter in the brightest light possible 
does not m these days of rapid lenses and plates 
give the best results as a rule. It is the too 
strong light that spoils many attempts at outdoor 
portraiture, and the more the light can be con- 



A. Equal Lighting, causing Flatness 

trolled, the better and more artistic rue the 
portraits likely to be. Outdoor portraits fre- 
quently lack character, are flat, and devr)id of 
any effects of light and shade which characterise 
profc.ssional studio work ; and yet by working 
carefully one may easily obtain an effective 
portrait of a sitter. With two sitters this i.s 
more difficult, and it increases as the number 
of .sitters grows. The usual defect m the outdoor 
portrait is flatness, caused by the light reaching 
the sitter from both .sides and the lop alike, as 
in A. Here it is supposed that the model is 
placed against a wall, hedge or other foliage to 
serve as a background, there being nothing on 
either side of or above the sitter to stop the 
immense flood of light, as represented by the 
arrows a, b and c. What ns wanted is a trifle 
more light on one .side of the face than the 
other, in order to obtain “ roundness.” It is 
sometimes difficult to get the required light and 
.shade in the open, but a big tree is a useful 
accessory when utilised as shown at B. If the 
sitter IS placed by the side of the trunk it may 
serve to cut off some of the .side-light, while the 
boughs above will cut off superfluous top light. 
More portraits are perhaps taken 111 back yards 
or gardens than m the field ; in .sut h ca.scs a 
dark folding .screen, or even an open umbrella. 



B. Side Light cut olf by Tree 


may be used with advantage to check the exces- 
sive light, but more often the trouble is overcome 
by arranging the positions of the camera and 
sitter. C represents the plan of part of a garden 
or back yard of the ordinary type. Against a 
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door is a favourite place to pose a model, say as at 
B, and success will depend upon the lighting, t3rpe 
of door or portico, etc. Doors may be made 
to serve admirably if the portrait is professedly 
an outdoor one and the figure three-quarter or 



full length. It is, however, almost hopeless to 
take a bust portrait with an artificial back- 
ground placed as at b, because ordinarily there 
would be an equal amount of light on each side 
of the face. If a portrait head is to be taken 
and the effect aimed at is an artistically lighted 
studio effect, it would be better to place the 
sitter in the angle, as at a , and the camera parallel 
to the wall as shown. By so doing, the wall 
acts as a screen, and one side of the face is 
slightly m shadow. By allowing the camera 
to remain m the same position and placing the 
sitter at c, the result would even be flatter than 
at B, because the sitter is at a greater distance 
from the wall. In cases where the precise 
positions shown cannot be taken up, it is possible 
to carry out the same principles of lightmg in 
other ways. The sitter could, for example, be 
placed 111 the angle a , and the camera parallel 
to the house at C, in w'hich case the wall, possibly 
with foliage, would serve as a background, and 
the house itself as a screen for the light. There 
are many other obvious ways of securing more 
light on one side of the face than the other, 
wdiich system of lighting will alone give the 
necessary roundness and lifelike appearance 
to portraits taken out of doors. 



E. Frame for Portable Studio 

Backgrounds are usually required for studies of 
heads, particularly when taken out of doors, 
as any bricks, foliage, etc., appearing behind the 
head are apt to distract the attention. For full 
and three-quarter figures, however, natural back- 


ground.? serve very well, but in no case should 
they be so sharply focused as the subject. 
Ugly and unpromising backgrounds may very 
often be made to serve by placing the sitter 
well in front, using a large stop in the lens, 



F. Side Light causing Harsh Lighting 


and focusing the eyes of the model and not the 
background. 

When much portrait work is to be done out 
of doors, as in the case of pageants, bazaars, 
fetes, etc., it is advisable to make a kind of 
portable studio, as shown at D and K, a 
useful size for which is 8 ft. by 6 ft. Three 
frames arc made of 3-in. by i-iii. wood, 8 ft. 
high and 6 ft. broad ; one serves as the back 
and the two others are hinged thereon to serve 
as wings ; a fourth frame is made to fold over 
the top, and is covered with white muslm, as 
are also the two top halves of the wings. The 
bottom halves are covered with dark material. 
Blinds are fitted over the white muslin at the 
side and top, in order that the amount of light 
reaching the interior may be regulated. Hooks 
or bolts keep the wings and top m position 
during use. A plain cloth background is then 
fitted to the back frame, or, if preferred, it may 
be left open and when in use pushed back 
against a suitable natural background. 

A common defect in amateur portraits taken 
out of doors is the dark appearance of the 
sitters' faces, usually due to under-exposure, 
or to the use of a too brilliant background. 
When the sky is the background for a person’s 
head, the face invariably comes out very dark, 
and halation often occurs. Models without 
hats are usually represented as having darker 
faces than those who wear large hats, because 
the latter act more or ICvSS as backgrounds and 
serve to isolate the face from the sky. An 
open umbrella or .sunshade may occavSionally 
be used to make the face appear clearer. 



Indoor Portraiture , — Home portraiture indoors 
is a difiScult branch of photography, because of 
the limited amount of light admitted by an 
ordinary window, and because what light there 
is comes from one point, which, in the absence 
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Posing 

of precautions, gives harsh black - and - white window is a large bay or French window, and 

effects. A simple experiment, and one which the glass goes almost to the ground level/ All 

embodies all the principles of indoor lighting sorts of lighting may be obtained in a home 

for portraits, is the following : In a darkened studio such as that described, as the sitter can 

room place a lighted candle upon a table and be placed at any spot between s and a with 
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Six Kinds of Lighting Available in Room-studio 


beside it an orange or a ball, as shown at F. 
The sphere is strongly lighted on one side only. 
If a sheet of tissue paper or muslin is held at 
A B, not only is the light softened on the candle 
side of the sphere, but it is also diffused, so that 
the shadow side does not appear so dark. If, 
m addition, a sheet of white paper or cardboard 
IS held at c D the light will be reflected on to 
the shadow side of the sphere, to the great 
advantage of the lighting or modelling This 
illustrates both the principles and practice of 
indoor portrait lighting, the wmdow being 
represented by the candle and the sitter by the 
sphere. The only way of securing satisfactory 
results is by diffusing the light and using a 
reflector, G is a diagram of an ordinary room 
having comers D, K, F, g. vShould there be two 
or more windows on opposite sides, all but one 
of these should, lu most cases, be blocked up, 
as otherwise the cross-lighting will piodiire 
unsatistactory results. One window is really all 
that IS required, and it must be one into which 
the sun does not directly shine. By placing 
the camera at c against the blocked-out window 
(the background at b) and the sitter at S, one 
would, if neither reflector nor diffuser be used, 
get a harsh result because all the light would 
come from the wmdow side. Therefore, tissue 
paper is placed over the bottom half of the 
wandow and the top half is left clear. The blind 
ran be worked over the top half so as to admit 
or block out top light as desired A reflector — 
white paper, cardboard, or a sheet — should be 



N. Controlling Lighting O. Simple Arrange- 
with Two Curtains ment for Lighting 

Heads 


used at R, and the degree of reflection regulated 
by its size and the angle at which it is placed. 
Too much, however, must not be expected 
from the home studio, and the beginner will do 
well to attempt nothing but busts unless the 


equally good results, and the position of the 
camera can also be altered. Even the difficult 
“ Rembrandt " lighting can be secured by 
placing the camera and sitter somewhere about 
n and i respectively. Diagrams H to M (based 
on illustrations appearing m the P}ioto Revue) 
show six kinds of lighting obtainable m .such 
a room. The letters indicate the position of 
window w, sitter S, camera C, background B, 
and reflector R, and the arrow indicates the 
direction in which the model is looking. Tlu‘ 
lightings illustrated arc : II, ordinary lighting 
with one wmdow ; I, normal lighting \vitli two 
windows; J, “Rembrandt” lighting; K and 
L, profiles with different lightings ; M, “ against 
the light ” effect. 

Ill some cases a large and suitable window 
may be available at the end of a corridor or in 
a roam which does not permit of the camera 
being placed in the positions shown in the 
diagrams. An American worker (W C. Vivian), 
who produces excellent work, has su('h a window 
and he adapts it as shown in diagram N. He 
uses two curtains, one, A, dark and opaque, to 
pull up from the floor Ingh enough to serve as a 
background for the figure , this will necessitate 
the camera being pointed directly at the window 
The top curtain, b, which is drawn down and into 
the room to reflect the light from the wmdow 
on to the figure, should be drawn far enough 
below the top of the dark curtain to prevent 
direct rays of light from entering the lens. The 
top of a white curtain rests on brackets which 
project out from the wall several feet, with 
notches to enable one to shift the curtain to or 
from the window top, by which means there may 
be obtained an over-head light or a more direc t 
light on the face, as may be required. 

A very simple system of lighting heads is 
shown at O. A window should be fitted with a 
long white blind, which is pulled dowm (or out) 
as far as possible, and suspended above a sitter 
posed against the window. The top part 
serves as a reflector for top light, while the 
lower acts as a reflector for side light. The 
light at the wmdow is controlled by means of 
tissue paper or muslm. 

Hints on work in the studio are given imdcr 
the heading “Studio Portraiture.” 

POSING 

In photography the posing of the figure has 
to be coUvSidcred from a different standpomt from 
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what would be suitable in painting, on account 
of the exaggeration of perspective in short-focus 
leases. Care should be taken so to pose a figure 
that the whole arrangement of figure and dress 
is as much in the same plane as possible. With 
sitting figures, the chair should be placed slightly 
tunied to one side, so that the legs and feet 
do not unduly extend into the foreground. The 
arms and elbows should rarely be allowed to rest 
on both arms of the chair, but ease of pose is 
often obtained by resting on one arm — the one 
farther from the camera ; in photographing 
ladies, it is in most cases better to avoid the use 
of chairs with arms, as a much more graceful 
pose can be obtained by allowing the dress to 
fall over the side of the chair. The standing 
figure allows of much variety of pose, in which 
the hands play a very important part, but great 
care must be taken to see that they are so 
arranged as not to appear awkward. If the 
body IS turned so as to present a side view to the 
camera, one foot — jpreferably that farther from 
the camera — should be advanced in front of the 
other. Should one arm hang down at the side 
towards tlie camera, it should be slightly bent. 
The hand should be in such a position that the 
breadth of the back of the hand does not show, 
but turned so as to show its side and therefore 
narrowest view ; the fingers should be arranged 
SC) that the index finger forms a continuation of 
the chief line. 

When the profile is pretty, the head may 
assume a looking- down position, but such poses 
need careful arrangement, and there should be 
an obvious reason for the position. In such a 
position, and should a book be held, avoid any 
parallel position of the two arms ; this is easily 
done by holding a top comer of the book with 
one haird and with the other the diagonal comer. 
Simshades, fur boas, and ribbons, all provide 
useful accessories for obtaining graceful poses by 
giving opportumties for the arms to be raised in 
many different positions, always remembering 
to avoid straight lines and sharp angles which 
are particularly undesirable. 

For head and shoulder pictures, the model 
may sit on a chair having a small and somewhat 
high seat. Allow the figure to lean slightly 
forward away from the back of the chair, as this 
avoids any appearance of rigidity. The head 
turned in a slightly different position from the 
direction of the body gives a suggestion of alert- 
ness. 

POSING CHAIRS AND HEAD RESTS 

Various kinds of chairs are made for studio 
use, with a head-rest attached, a revolving seat, 
and sometimes a platform on castors so that the 
sitter may be moved to where the best lighting 
is obtainable without altering the pose. In the.se 
days of rapid plates, however, with artificial 
illuminants to render the operator independent 
of dull weather, such mechanical aids as the 
head-rest are falling into disuse, the more so as 
they tend to render the average sitter imcom- 
fortable and constrained. The modern aim is 
to make the studio as much like an ordinary room 
as possible, and to avoid fussy preparations or 
too deliberate posing. But with some sitters, or 
where a perfect light is not obtainable, such 
accessories are very necessary. 


POSITIVE 

The direct opposite to a negative ; a repro- 
duction of the object with lights and shadows 
as in nature. A photographic print is a positive, 
but the term is rarely used except to describe 
pictures upon glass — chiefly transparencies. 
The word was first used by Sir John Herschcl 
in 1840. 

POSITIVE ABERRATION 

The most u.sual form of spherical aberration, 
in which the marginal rays come to a focus nearer 
the lens than do the central rays. 

POSITIVE BATH (Fr., Bain po^iiif : Ger., 
Positivhad) 

An indefinite and practically obsolete term 
applied to the silver nitrate solution used for 
sensitising collodion positives, to the sensitising 
solution employed with albumenised and plain 
salted papers, and also to the tanks or dishes 
holding these. 

POSITIVE FERROTYPE {See “ Pellet 
Process.”) 

POSITIVE FOCUS 

The focal length, or the position of the sharpest 
image of a distant object when projected by a 
positive lens. Negative focus is the reverse of 
this, a negative lens having a degree of concavity 
sufficient to neutralise a positive lens of any 
given focal length. 

POSITIVE LENS 

A lens capable of producing a convergent 
beam of rays or of projecting a real image. 
All photographic lenses, and telescopic and micro- 
scopic objectives are positive lenses. Formerly 
a positive lens waiB necessarily convex in its 
external form, but recent improvements in glass 
manufacture have rendered it possible for a 
positive lens to be made with two blank surfaces, 
or even to have a small amount of concavity. 

POSITIVE PROCESSES 

Processes that produce a positive result from 
direct exposure, as distinguished from processes 
that yield a negative. The term is correctly 
applied to all methods of obtaining a positive 
result, whether by optical means or printing 
from the negative. The first photographic 
process, the daguerreotype, was a positive 
process, and for many years collodion positives 
were very largely produced, but, strictly, the 
latter are negatives, the images being formed 
of a light coloured deposit, while the dark colour 
of the enamel of the ferrotype or a piece of 
dark velvet placed behind the glass forms the 
shadows. A similar result can be obtained on 
an ordinary dry plate by developing lightly, 
bleaching the image in mercuric chloride after 
fixing and wOvShing, and, after again washing and 
drying, backing it up with a piece of dark velvet. 
The autochrome and other screen-plate processes 
are positive after the reversal. 

POSITIVES IN COLOURS 

There have been many methods of obtaining 
positives in colours. B. J. Wall, in American 
Photography ^ has summarised them as (i) the 
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so-called diazotype processes (fully described 
under the heading “ Diazotype ”), in which the 
action of light 011 diazo compounds is utilised 
by the fonnation of dyes from the compounds 
thus formed or decomposed by light. (2) That 
cluvss in which a silver image is obtained in the 
ordinary way, and then converted into a salt 
which acts as a mordant for the dye. The 
second class was first described by Georges 
Richard in Comptes Rendus^ 1 896, and ten 
years later Traube, of Munich, patented a pro- 
cess, known as “ diachrome,*’ which is the 
application of Richard’s principle. Traube 
converts a silver image into silver iodide by 
immersion in — 

Iodine . . • ^7 grs. 20 g. 

Potassium iodide . 218 ,, 50 „ 

Distilled water to . 10 oz. 1,000 ccs. 

and then after washing immerses the positive 
in a solution of a basic dye which immediately 
precipitates or forms a lake with the iodide and 
gives a coloured image. DiSvSolve the iodide in 
a fifth of the water, add the iodine, stir till 
dissolved, and add the remainder of the water. 
The silver iodide is of course opaque, but this 
may be dissolved out by potassium cyamde or 
a “ hypo ” bath containing tannin or tartar 
emetic, the action of these substances being to 
prevent the washing out of the dye. After 
fixation the positive is merely washed, and the 
image consists of a perfectly transparent dye 
and is of extraordinary brilliancy and trans- 
parency in the shadows. Basic dyes must be 
used, as so far the only acid dyes which give satis- 
factory results are those of the triphenylme thane 
series to which the cosines belong. The following 
dyes are therefore available : acridine orange, 
chrysoidine, rhodamine 6 G, rhodamme B, 
xylene red B, methyl and crystal violet, victoria 
pure blue B, and all the other victoria blues, 
methylene blues, methylene green, brilliant, 
emerald, diamond, and victoria greens, and all 
the cosine group of dyes which comprises eosine, 
erythrosme, rose bcngal, phloxine, uranme, etc. 
Compound tints are best obtained by successive 
baths of different dyes, as mixtures are apt to 
etain unequally. Frequently, too, good effects 
may be obtained by first staining up with a basic 
dye and then applying an acid dye ; and if the 
combinations are suitably chosen, very intense 
colours may be obtained in this way, as the basic 
acts as a mordant for the acid dye. 

Traube's process has been modified by many 
workers, Tauleigne and Namias being notable 
among them. 

POSITIVES, DIRECT 

The simplest method of obtaining a direct 
positive upon a dry plate is to expose (avoiding 
over-exposure) and develop in the usual way, 
but not fix. After washing, immerse in 

Potassium perman- 
ganate . . . S I g- 

Sulphuric acid . 10 mins. 2 ccs. 

Water ... 10 oz. 1,000 „ 

until the image disappears. Next soak in a 
weak solution of oxalic acid (4 grs. per ounce, 
or about i g. per 100 ccs.) until the brown stain 
is cleared from the gelatine. The plate is then 


well washed, exposed to actinic light, again 
developed, fixed iti “ hypo," and washed. For 
the re-development the following is excellent : — 


Metol 

Sodium sulphite 
Caustic soda 
Water 


50 grs. 11-5 g. 

100 „ 23 „ 

50 » II -5 „ 

10 oz. 1,000 ccs. 


The permanganate reversing (or reducing) 
bath may be replaced by a 5 per cent, solution 
of ammonium persulphate with 5 per cent, of 
alum, the weak oxalic bath being omitted. 

Major-General Waterhouse recommends re- 
ducing the expOvSurc to one-thirtieth of the 
normal, developing and fixing as usual, but 
using the following developer : — 

Lithium carbonate . 50 grs. ir5 g. 

Sodium sulphite . 50 ,, n 

Eikonogcn . . 50 „ n’S ,, 

Thiocarbamide (saturated 

solution) . . Few drops 

Water . . . 10 oz. 1,000 ccs. 

Another method suitable for very slow plates 
is to expose, develop until the image is seen on 
the glass side, wash, and immerse in — 

Potassium bromide . 500 grs. 115 g. 

Iodine . . . 100 ,, 23 ,, 

Water ... 10 oz. 1,000 ccs. 

until the image is bleached. Then wash, develop 
with any developer in strong daylight, wash and 
fix. 

Lantern Slides and Bromide Paper. — The 
above methods may be used, but the late 
Douglas Carnegie worked out what is considered 
to be a more certain process. The lantern plate 
or other slow plate should be backed , it is ex- 
posed (avoiding over-exposure), developed with 
metol - hydroquinone, washed, and immersed 
for about two minutes m the followmg re- 
versing bath, which, in hot weather, needs to 
be diluted : — 


Potassium bichromate 75 grs. 17 g. 

Nitric acid (pure) . 45 mins. 9 ccs. 

Water . . . lo oz. 1,000 ,, 


After bleaching in this bath for a moment only, 
replace in the developer, rock the dish for about 
30 seconds, and then, while still m the developer, 
expose to light, for say 20 or 30 seconds, at a 
distance of i ft. from an ordinary No. 4 burner. 
The second development must not be pushed 
to the point of fogging the backgrotmd. Fix m 
an acid fixing bath. Bromide prints may be 
obtained direct in the camera in the same way, 
using “ glossy ’’ paper ; a weaker light (equal 
to one candle) is placed 2^ ft. distant from the 
print lying 111 the dish, and allowed to act until 
the edges of the paper protected by the rebate 
begin to darken. The colour is not very pleasing 
and should be modified by toning, sulphide 
being preferable. 

Balagny recommends developing a plate 
with acid-amidol {see “ Amidol, or Diami do- 
phenol"), washing thoroughly, exposing for 
30 to 45 seconds to diffused dayhght, and then 
immersing (in the dark-room) in— 

Potass, bichromate . 150 grs. 35 S- 

Nitric acid . . 60 mins. 13 ccs. 

Water ... 10 oz. 1,000 „ 
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This converts the image into silver chromate, 
which is dissolved out by a lo per cent, solution 
o£ sodium sulphite plus 3 per cent, of acid 
bisulphite. The plate is next well washed, when 
nothing remains but the exposed silver haloids, 
which are developed with add amidol minus 
the bromide. 

POSTAGE STAMP PHOTOGRAPHS 

For producing these professionally, a camera 
containing a battery of small lenses may be used, 
its interior being partitioned into as many 
sections as there are lenses, thus securing a 
number of images on one negative. The illus- 
tration shows a camera for taking nine photo- 



Postage Stamp Camera 

graphs on a quarter-plate. The back of the 
camera has brass plates a to take the dark -slide ; 
the front is at B , and an easel for supporting 
the original photograph at c. The box is 6 in. 
by 5 in , its depth depending on the focal length 
©f the lenses used. For a one-third scale reduc- 
tion, as m reducing a quarter-plate original to 
one-niiith that size, the distance between lens 
and plate will be the focal length of the lenses 
plus one-third that focal length ; the result 
multiplied by three gives the distance between 
lens and copy. Thus, with a 3-in. focus lens, 

3-f^=4in., the distance between lens and 

{date, while 4 x 3 = 12 in., the distance 
jetween lens and copy. The divisions are 
of blackened wood or cardboard partitions. 
In the front, but not illustrated, are arcular 
openmgs to take the nine small lenses, and the 
hinged shutter r> is worked by the projecting 
rod E. The box is attached to a baseboard F. 
Pinholes could be used instead of lenses, but the 
exposure would be greatly prolonged. 

The camera can be adapted for direct por- 
traiture by providing focusing adjustment, and 
omitting the easel. Printing from a negative 
produced in this camera can be done m an 
ordinary printing frame, using a smtable mask 
and a multiple border negative for producing 
the stamp effect. The perforations are done by 
a special machine, after the backs of the sheets 
have been brushed over with dextrine and allowed 
to dry. 

In the absence of a special camera, a succession 
of images can be printed on a single sheet of paper, 
using a repeating printing frame, and the result 
may, or may not, be copied in the camera to 
produce a negative from which a large number 
of images can quickly be printed. 


POSTCARDS 

The popularity of the postcard (invented im 
1869 by Dr. E. Hermaim, of Vienna) has increased 
enormously since about 1 894, owing to the intro- 
duction of picture postcards, the authorising of 
private postcards, and the withdrawal of the 



A Arrangement for Printing Postcards 


regulation confining the written matter to one 
side only As to who first produced a picture 
postcard there appears to be some difference 
of opinion , it is known that at the time of the 
Franco-German war a French stationer published 
such a card to commemorate the visit of a popular 
regiment to his city. 

l\)stcards ready sensitised arc supplied by 
the dealers, or any good cards may be sensitised 
at home by the blue-prmt, kallitype, silver or 
other processes. Idam postcards are sometimes 
not pure enough to produce the best effects, 
and it is always better to purchase them ready 
sensitised with bromide or prmt-out emulsion, 
or to obtain the unsensitised cards from a manu- 
facturer of sensitised postcards. 

As negatives may be larger or smaller than 
the average postcard (5^ in. x in.) care is 
necessary in printing and masking. Many 
special kinds of postcard printing frames are 
obtainable, but an ordinary large printing frame 
can be made to serve. Half-plate is a handy 
vSize from which to prmt a postcard, as the image 
can then extend right to the edges Smaller 
plates than postcard .size need masking, which 
may be done by using a half-plate frame and 
plaang in it a piece of plain glass and a piece 
of white or light cardboard. In the cardboard 
is cut an aperture large enough to take the plate. 
Lantern binding strips are then placed over the 
junction of the card and the negative (see A), 
to hold it in position and to serve as a mask for 
giving a straight edge to the picture. When 
the correct position of the image on the postcard 
has been found guide marks c are made on the 
cardboard to enable cards to be placed in posi- 



B. Using Corrugated Paper as a Rack 
for Drying Postcards 


tion quickly (see diagram A). Packets of post- 
cards very often contain black paper masks 
with openings of various shapes, and these are 
extremely useful. For the addition of borders, 
see “ Border Printing ” and “ Borders, Fancy, 
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and for the addition of titles, see ** Lettering 
Negatives and Prints.” Postcards are exposed, 
developed, toned, etc., in the same way as other 
prints, but there is sometimes difficulty in causing 
them to dry flat. Collodion and most self- 
toning cards may be dried imder pressure 
between blotting-paper, but gelatine-surfaced 
cards would be spoilt by such treatment, al- 
though the risk would be reduced by hardening 
with formaline. One of the best ways of c^ing 
gelatine cards is to bend them archways, picture 
side outwards, and catch the ends in corrugated 
paper as at B. Large producers sometimes 
nail laths to a board and use the board in the 
same way as the corrugated paper. The cards 
generally flatten out naturally when released, 
or may easily be made to do so, whereas if 
allowed to dry naturally, they curl inwards ^d 
often crack, especially in the case of collodion 
cards, when any attempt is made to flatten them 
after drying 

POST-MORTEM PHOTOGRAPHY 

Downey’s photograph of the body of King 
Edward VI L, the most widely published post- 
mortem photograph known, indicates that the 
best results are to be obtained by placing the 
camera on a level with the head or only very 
slightly above that level, and .showing the face 
in profile. There should be a dark background, 
or, failing this, the light .should enter the room 
from behind the camera so as to illuminate the 
profile, the background being then dark by 
coinparnson The full-face view is less pleasing 
and more difficult to obtain in the ab.sencc ot 
special facilities, which, however, are common 
on the Continent, where post-mortem photo- 
graphy IS widely practised ; but photographs 
of boches for identification purposes are nearly 
always taken full-face, and usually m a coffin, 
the latter enabling the body to occupy a more 
suitable position for photographing One of 
the most serious difficulties in this work is 
due to the loss of brilhaiicy m the eyes, which 
has a large part in determining the character- 
istic expression of the individual. Bertillon (of 
finger-print fame) has rccomrneuded the injection 
of glycerine into the eyes, and the restoration 
of the colour of the lips with carmine. 

POTASH ALUM OR POTASSIUM ALU- 
MINIUM SULPHATE {See “Alum.”) 

POTASSA SULPHURATA 

An old name for potassium sulphide. 

POTASSIUM AMMONIUM CHROMATE 

{See “ Ammonium and Potassium 
Chromate.”) 

POTASSIUM BICARBONATE (Fr., Bicar- 
bonate de potasse ; Ger., Saures Kohlen- 
saures Kahum) 

Sjmonym, acid potassium carbonate. KHCO,. 
This must not be confoimded with pota.ssium 
carbonate. Molecular weight, lOO. Solubilities, 
I in 3 water, almost insoluble m alcohol. A fine 
white dry powder obtained by treating a solution 
of potassium carbonate with carbomc acid. It 
is rarely used in photography. It should not be 
confused with the carbonate, ICgCO. 

28 


POTASSIUM BICHROMATE (Fr., Bichromate 
de potasse: Gtt., Kahumbtehromatf Saures 
Rotes Chromsaures Kalium) 

Synon3ntns, potash or potassium dichromate ; 
acid or red potas.sium chromate. KjCraO^. 
Molecular weight, 294. Solubilities, i in ro 
water, insoluble m alcohol and ether. Large 
orange-red translucent crystals obtained from 
chrome iron ore. It is poisonous, the antidotes 
being emetics and the use of the stomach pump, 
soap, magnesia, or calcium saccharate. It is 
readily absorbed by the skin, and gives rise 
in some people to extremely painful indolent 
ulcers all over the body, but particularly on the 
hands and arms. Citrine ointment is recom- 
mended as the best remedy to apply to the sores, 
but it is stated that a liberal wa.shmg of the 
hands wnth salt or sodium bisulphite solution 
will prevent any ill effects from its use. It is 
employed in the carbon process and many 
photo-mechanical proce.sses, as when m contact 
wath organic matter, such as gelatine, fish-glue, 
and other colloids, it is decomposed by light 
and renders them in.soluhle. According to 
Lumiere and Seyewetz the action of light may 
be represented by the following equation : 

KgCr.Oy = Cr^Og 4- KgO + 3O. 

The potash immediately acts on excess of the 
bichromate and forms potassium chromate, 
which is much less sensitive. 

In process work, pota.ssiuin bichromate is used 
for sen.sitismg photo-lithographic paper, carbon 
tissue, collotype plates, and the albumen coat- 
ing for zme The ammonium salt has largely, 
if not entirely, superseded it for the fish-glue 
enamel coating. In some formulae a mixture 
oi the potassium and ammonium salts is used. 
By the addition of liquor ammonia' to bichro- 
mate sensitising solutions, the double compound 
of potassium aninionium bichromate is formed 
and makes a more stable solution. In the 
Pajmetype process a 5 per cent, solution of 
potassium bichromate is used as a hardening 
bath It IS also u.scd with sulphuric acid as a 
glass-cleaning pickle. 

POTASSIUM BISULPHITE (Fr., Btsul/iie 
de potasse ; Ger., Saures Schwefltgsames 
Kahum) 

Synonyms, acid potas.sium sulphite, potassium 
hydrogen sulphite. KHSOg. Molecular weight, 
120. Solubilities, soluble m water, in.solublc 
in alcohol. A white crystalline powder smelling 
of sulphurous acid and obtained by i)assmg 
sulphurous acid gas into potassium carbonate 
solution. Occasionally it is used as a pre- 
servative. 

POTASSIUM BITARTRATE 

Synonyms, cream of tartar, acid potassium 
tartrate. (CHOH), COOH COOK. Molecular 
weight, 198. It IS but seldom used. 

POTASSIUM BOROTARTRATE (Fr., Tar- 
trate boro-potassique ; Ger., Kaliumboro- 
tartrat) 

S3monym, soluble cream of tartar. C2H2(OH)j 
(C00)2B0K. Molecular weight, 214. Solubili- 
ties, I m *75 water. A fine white powder, com- 
posed of equal parts of potassium metaborate 
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and bitartrate. It has been recommended as a 
restramer in development, but is rarely used. 

POTASSIUM BROMIDE (Fr., Bromure de 
potasse , Ger., Bromkalium) 

Synonyms, bromide of potassium or potash. 
KUr. Molecular weight, 119. Solubilities, 1 m 
I 5 water, i m 750 alcohol. White cubical crys- 
tals prepared by adding bromine to caustic 
potash or decomposing ferrous iodide with potas- 
sium carbonate. It is used as a restramer in 
development, and m gelatine emulsion makmg 
to form silver bromide. When added to a deve- 
loper it actually slows the plate — that is to say, 
it prevents the developer from bringing out the 
very faintest traces of light action, unless the 
development is very prolonged. 

Jn process work, potassium bromide is used 
in makmg up the copper-broimde intensifying 
solution for wet-plate negatives. This solution 
is also sometimes used for bleaching out silver 
prints which have been drawn upon with pen 
and ink. 

POTASSIUM CARBONATE (Fr , Carbonate 
dc potasse ; Ger., Pottasche, Kohlcnsaures 
Kaltum) 

Synonyms, potash, pearlash, subcarbonate 
of potash, salt of tartar, salt of wormwood. 
K2CO3. Molecular weight, 138. Solubilities, 
I in 9 water, insoluble m alcohol and ether. A 
white granular hygroscopic powder, obtained 
from wood ashes. It is used as the accelerator 
m development 

POTASSIUM CHLORATE (Fr., Chlorate de 
potasse ; Ger., Chlor sautes Kalium) 

Synonym, chlorate of potash, KClOg. Mole- 
cular weight, 122-5. Solubilities, i in 16-7 water, 
slightly soluble in dilute alcohol, insoluble in 
absolute alcohol. Colourless tabular cystals, 
obtained by passing chlorine gas into a mixture 
of milk of lime and potassium carbonate or 
chloride, or electrolytically from potassium 
chloride. It is used m the sensitiser for platino- 
type paper to give brilliancy to the image, but 
its chief use is in flashlight mixtures. For the 
latter purpose the powdered salt should be ob- 
tained, and great care must be taken in mixmg, 
which should be done with a feather on a sheet 
of paper, as the chlorate is very liable to explode 
with friction. 

In process work, it is used with hydrochloric 
acid to form an etching solution for copper ajad 
steel, known as the Dutch mordant. 

POTASSIUM CHLORIDE (Fr., Chlorure de 
potasse ; Ger., Chlorkalium) 

KG. Molecular weight, 74 5. Solubilities, 
I in 3 water, insoluble m alcohol. It occurs in 
white cubical crystals, and is prepared by neu- 
tralising hydrochloric aad with potassium car- 
bonate. It is occasionally used in emulsion 
making. 

POTASSIUM CHLOROPLATINITE (Fr., 
ChloYoplatxnxte de potassium ; Ger., Pla- 
tinchlor us kalium) 

Synonyms, chloroplatinite or platinochloride 
of potash. KgPtCl4. Molecular weight, 413*4. 
Solubilities, i in 6 water, insoluble m alcohol. 


It is in the form of ruby-red deliquescent crystals 
obtained by reducing platinum perchloride with 
sulphurous acid gas or cuprous chloride and 
adding potassium chloride. It is used chiefly in 
the platmotype process and also for toning silver 
prints. 

POTASSIUM CHROMATE (Fr., Chromate de 
potasse ; Ger., Chromsaures Kalxum) 

Synonyms, neutral or yellow chromate of 
potash. KjCrO^. Molecular weight, IQ4. Solu- 
bilities, I m 2 water, insoluble m alcohol. It 
takes the form of lemon-yellow rhombic crystals, 
and is obtained from chrome iron ore. It is 
occasionally used as a light filter for sensito- 
metric or three-colour work. The acid chromate 
is potassium bichromate. 

In process work, the chromate has been sug- 
gested as a sensitiser in place of bichromates, 
but it has not come into favour. 

POTASSIUM CITRATE (Fr , Citrate de 
potasse, Ger., Cxtronensaures Kalium) 

Synonym, tribasic citrate of potash 
K3C4H5O7 H3O. Molecular weight, 342. Solu- 
bilities, 1 in 0*6 water, .slightly .soluble in alcohol. 
It is an extremely deliquescent granular powder, 
prepared by neutralising citric acid with potas- 
sium carbonate. It is used as a restramer in 
alkaline development, and also in the copper 
toning bath. In consequence of its deliquescent 
nature it is as well to prepare this salt in solu- 
tion. To make 480 grain.s or 480 g., dissolve 
295 grs. or g. of citric acid in 2 oz. or 960 ccs. 
of hot water, and add gradually with constant 
stirring 290 grs. or g. of potassium carbonate, 
or enough to make the solution neutral to litmus 
paper after heating. Filter the .solution and 
make the total bulk up to 4 oz. or i ,920 ccs., which 
will give a 25 per cent, solution The stronger 
the solution the longer it will keep ; when dilute, 
it is extremely liable to grow myelium fungus, 
which may be prevented by the addition of a 
little salicylic add. 

POTASSIUM CYANIDE (Fr., Cyanure de 
potassium ; Ger., Cyankalium) 

Synonyms, cyanide of potash, cyanide. KCN. 
Molecular weight, 65. Solubilities, i m 2 water, 
decomposed by heat, slightly soluble in alcohol. 
It is very poisonous, the antidotes being chlorine 
water, cobalt nitrate, 10 grains of iron sulphate 
with I dram of tincture of iron in i oz. of water, 
emetics, and ammonia. It should be noted that 
the gas given off by it is very poisonous also. 
Occurs in white amorphous deliquescent lumps, 
and IS prepared by fusing potassium ferrocyanide 
with potassium carbonate in an iron crucible. 
It is used as a fixing agent in collodion pro- 
cesses, also in Monckhoven’s intensificr, and 
occasionally as a dearing agent for bromide 
prints. 

In process work, it is almost exclusively used 
for fii^g wet collodion negatives, and for the 
“ cutting " or reduemg solution. Potassium 
cyanide is also largely used in electro-deposition, 
espedally in platmg with brass and copper, and 
for deaning the work before depositmg on it. 

POTASSIUM DICHROMATE ‘‘ Potas- 
sium Bichromate.”) 
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POTASSIUM FERRIC OXALATE (Pr.,0;r«. 
late potassico-ferrique ; Ger., Kalium- 
ferri-oxalat) 

Pe(Ca04)3K83n20. Molecular weight, 491. 
Solubilities, I in 16 water, insoluble in alcohol. 
It IS m the form of bright green crystals, 
and is prepared by acidulating potassium 
ferrous oxalate and exposing to light. A con- 
venient solution can be made by adding ferric 
chloride to potassium oxalate ; thus to make 
480 grs. or g , dissolve 690 grs. or g. of neutral 
potassium oxalate in 5 oz. or 2,000 ccs. of 
distilled water and add 322 grs or g. of lump 
feme chloride dissolved in a little water, and 
make the total bulk measure 10 oz. or 4,800 ccs. 
This will be a 10 per cent, solution. It is used in 
some iron printing processes, but chiefly in 
Belitsla's reducer. 

POTASSIUM FERRICYANIDE (Fr., Cyano- 
ferride de potassium ; Ger., Ferrtd-cyan- 
kahum) 

Synonyms, ferricyanide of potash, red prus- 
siate of potash. K3Fe(CN)8. Molecular weight, 
329. Solubilities, i m 2 5 water, insoluble in 
«ii('ohol. It takes the form of deep red rhombic 
crystals, prepared by passing chlorine gas tlirough 
a solution of potassium ferricyanide. Very 
frequently the crystals become covered with a 
yellow powder, which should be rinsed off before 
use. It is employed m several iron printing pro- 
cesses, but mainly as a reducer for negatives 
and to bleach bromide prints before sulphiding. 

In process work^ it is largely used in making up 
the lead nitrate intensifier, and in conjunction 
with “ hypo ” as a reducer for dry-plate negatives. 

POTASSIUM FERROCYANIDE (Fr., Cyano^ 
ferrure de potassium ; Ger., Ferrocyan- 
kahum) 

Synonyms, ferrocyamde of potash, yellow 
prussiate of potash. K4Fe(CN’)g 3H2O. Mole- 
cular w'eight, 422. Solubilities, i in 4 water, 
insoluble in alcohol. It consists of large yellow 
pyramidal crystals which are obtained by fusing 
potassium carbonate with horn clippings, wool or 
hair, and stirring with an iron rod. It is used 
as a developer in some iron printing processes, 
and has been suggested as an addition to pyro 
and hydroquinone developers on the ground that 
it prevents fog and gives greater density, but it 
is rarely used for this purpose. 

POTASSIUM FERROUS OXALATE (Fr., 
Oxalate de fer et potasse , Ger., Kalium- 
ferro-oxalat) 

Fe(C204)2Ka HgO. Molecular weight, 328. 
Solubilities, insoluble m water and alcohol, 
soluble in solutions of an alkaline oxalate or 
citrate. It is a sandy-yellow powder, obtained 
by adding potassium oxalate to excess of fer- 
rous sulphate. Although it forms the actual 
developing agent in iron development, it is 
rarely used in the dry state, it being more con- 
venient to make it as described under the head- 
ing “ Ferrous Oxalate.'* 

POTASSIUM FLUORIDE (Fr., Fluorure de 
potassium ; Ger., Fluorkalium) 

KF 2H2O. Molecular weight, 94. Soluble in 
water. It is a white granular powder, prepared 


by saturating hydrofluoric acid with potassium 
carbonate. It is used for stripping films from 
glass negatives ; the negative to be stripped 
should be immersed m a 2 per cent, solution for 
5 minutes and then immersed m a 2 per cent, 
solution of sulphuric acid, when the film readily 
lifts. It is more convenient than hydrofluoric 
acid, as it keeps better and is less liable to attack 
the mucous membranes, lungs, or skin. 

POTASSIUM HYDRATE (Fr., Potasse caw 5 - 
tique ; Ger., Actzkali) 

Synonyms, caustic potash, potassium hy- 
droxide. KHO. Molecular weight, 56. Solu- 
bilities, I in *4 water, slightly .soluble in ether, 
I in 2 alcohol. It is poisonous, the antidotes 
being vinegar, lemon jmee, oil, and milk ; it 
should not be handled, as it is an extremely 
powerful escharotic and burns the .skin. It is 
in the form of white sticks, which are obtained 
by decomposing pota.ssium carbonate with milk 
of lime. It is extremely deliquescent, and readily 
attacks both corks and glass stoppers, so that 
these should be well paraffined or vaselincd. 
It IS chiefly used in alkaline developers. 

In process work^ the crude caustic potash 
(American black ash) is largely used for clean- 
ing old negative glass, for cleaning the resist and 
ink off zinc and copper plates after etching, and 
for cleaning work previous to electro-deposition. 

POTASSIUM HYDROGEN SULPHITE {See 
“ Pota.ssium Bi.sulphite.") 

POTASSIUM IODIDE (Fr., lodure de potas- 
Slum; Ger, lodhali) 

Synonym, iodide of potash. KI. Molecular 
weight, 166. Solubilities, i m 0-75 water, i in 
18 alcohol, *8 per cent. 111 collodion. It is in 
the form of white cubical crystals, which are 
obtained by adding iodine to caustic potash solu- 
tion. It is used 111 emulsion making and for pre- 
paring the mercuric iodide intensifier. 

POTASSIUM METABISULPHITE (Fr., MMa- 
bisulfite de potassium ; Ger., Kaltum- 
metahisulfit) 

Synonym, metabisulphite of potash. KgSaOg. 
Molecular weight, 222. Solubilities, i in 3 water, 
insoluble in alcohol. It takes the form of clear 
transparent crystals smelling of sulphurous acid 
gas, and is obtained by passing sulphurous acid gas 
through potavssium carbonate solution and adding 
absolute alcohol. It is used as a preservative in 
developers and for acidulating the “hypo “ bath. 

POTASSIUM NITRATE (Fr., Azotate de 
potasse : Ger., Salpetersaures Kali) 

Synonyms, nitrate of potash, nitre, saltpetre. 
KNO3. Molecular weight, 10 1. Solubilities, i 
m 3 '8 water, very slightly soluble in alcohol. It 
occurs native and is also obtained by decompos- 
ing lime clays with urine. It is usually met with 
in a fine white powder or prismatic needles, and 
is used in the manufacture of pyroxyline and in 
flash powders. 

POTASSIUM NITRITE (Fr., Azotate de potas- 
sium : Ger., Kahnitrit) 

KNOg. Molecular weight, 85. Solubilities, 
I in I water, insoluble in alcohol. It occurs in 
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white deliquescent sticks. It is occasionally 
used for making actinometer paper. It must 
not be confounded with potassium nitrate. 

POTASSIUM OXALATE (Fr., Oxalate neutre 
de potasse ; Ger., Neutrales Oxalsaures 
Kalif Kaliumoxalat) 

Synonym, neutral oxalate of potash. 
KjCgO^HaO. Molecular weight, 184. Solubili- 
ties, 1 in 3 water, insoluble m alcohol and ether. 
It occurs in white crystals, and is obtained by 
saturating oxalic acid or acid oxalate of potash 
with potassium carbonate. It is used m the 
ferrous oxalate developer and for develop- 
ing platinotypes, and must be either acid or 
neutral. 

POTASSIUM PERCARBONATE (Fr , Per- 
carbonate de potasse ; Ger., Kahumper- 
carhonat) 

KaCgOg HaO. Molecular weight, 216 Solu- 
bilities, I in 15 water. It is a white crystalline 
powder obtained by electrolysis of potassium 
carbonate. It is used as a “ hypo ” eliminator, 
and is sold under fancy trade names. 

POTASSIUM PERCHLORATE (Fr , Perchlo- 
rure de potassium , Ger., U eherchlor- 
saures Kah) 

KCIO4. Molecular weight, 138 5. Solubili- 
ties, I in 65 water, imsoluble in alcohol. It is 
in the form of colourless rhombic crystals or 
powder. It is used in flashlight mixtures, and 
the same precautions should be taken in mixing 
this as with potassium chlorate. 

POTASSIUM PERMANGANATE (Fr., Per- 
manganate de potasse , Ger., U eherman- 
gansaures Kali) 

Synonym, permanganate of potash KMn04. 
Molecular weight, 158. Solubilities, i in 16 
water, decomposed by alcohol. It occurs in 
violet -black needle-like crystals with green 
metallu lustre, obtained by fusing manganese 
peroxide with potassium hydrate or nitrate. It 
is used to reduce negatives, and when acidulated 
with sulphuric acid tends to reduce the high 
lights more than the shadows In a neutral solu- 
tion it practically acts as an mtensifier, as a 
manganese salt is precipitated on the silver 
image which gives it a more nonactmic colour. 
It is also used as a test for “ hypo,” as a “ hypo ” 
eliminator, and to produce reversal of the image 
in the Lumidre autocliromc process. 

Jn process work, a few drops of a 10 per cent, 
solution of potassium permanganate added to 
the wet collodion silver bath, w^hen it is sus- 
pected of being charged with organic matter, 
neutralises the bath and combines with the 
foreign matter, precipitating it as a black 
powder. The baUi should be stirred whilst the 
solution IS being added, and when it assumes 
a pale violet colour it should be exposed to sun- 
light. As soon as the bath is clear, it should be 
filtered and re-aadified. 

POTASSIUM PERSULPHATE (Fr., Persul- 
phate de potasse ; Ger., Ueberschwefel- 
saures Kali) 

Synonyms, persulphate of potash, anthion. 
KjSjOb. Molecular weight, 270. Solubilities, 


I in 50 water, insoluble in alcohol. It is in the 
form of white crystals obtained by electrolysis 
of potassium sulphate. When dissolved in 
water it readily parts with its oxygen, and is 
used to eliminate the last traces of “ hypo.” 

POTASSIUM PHOSPHATE (Fr., Phosphat de 
potasse ; Ger., Phosphor saures Kali) 
Synonym, monopotassic orthophosphate. 
K2HPO4. Molecular weight, 174. Solubilities, 
soluble in water, insoluble m alcohol. It con- 
sists of colourless crystals, and is used as an 
addition to the developer for platinotypc paper. 

POTASSIUM PLATINOUS CHLORIDE OR 
POTASSIUM PLATINO-CHLORIDE 

{See ‘‘Potassium Chloroplatinite.”) 

POTASSIUM SILICATE (Fr , Silicate de 
potasse , Ger., Kaliwasserglas, Kiesel- 
s auras Kali) 

Synonyms, soluble glass, potash water glass. 
Solubilities, I m 3 wmter, decomposed by akohol. 
It takes the form of vitreous masses w'lth green- 
ish tinge, and is obtained by fusing fine sand and 
potassium carbonate. It is usually met wnth in 
the form of a syrupy yellowish liquid. It is 
occasionally used as a substratum for tlry plates 
and for collotype plates. 

POTASSIUM AND SODIUM TARTRATE 

(Fr., Sel de Seignette ; Ger., SeigneltcsalZf 
Rochellesalz, Weinsaures Kali nation) 
Synonyms, Rochelle or Seignette salts. 
KNaC^H/Jg 4II2O. Molecular weight, 282. 
Solubilities, I m 1*4 water, almost nivsc^luble in 
alcohol. It is m the form of ('olourless tians- 
pareiit crystals or white powder, and is obtained 
liy boiling together cream of tartar and sodium 
carbonate. Chiefly it is used in printing-out 
emulsions, to form silver tartrate. 

POTASSIUM SUBCARBONATE {See 
“ I’otassium Carbonate.”) 

POTASSIUM SULPHIDE (Fr., Foie de soufre ; 
Ger., Schwcfelkahum, Schwfellehcr) 
Synonyms, liver of sulphur, sulphurated 
potash, potassium trisiilphide IvgvSg. Molecular 
weight, 174. It consists of amorphous masses 
with the colour of liver, and is obtained by fusing 
together sulphur and potassium carbonate. It 
IS very deliquescent, and absorbs carbonic acid 
from the air and gives off sulphuretted hydro- 
gen. It IS used to precipitate silver sulphide 
from spent “ hypo ” baths. Its old name w^as 
potassa sulphurata. 

POTASSIUM SULPHOCYANIDE (Fr., Sulfo- 
cyanure de potassium , Ger., Rhodan- 
kalium, Schwcfelcyanhalium) 

SynonynivS, potassimii thiocyanate, .sulpho- 
cyanate, or rhodamde. KCNS Molecular weight, 
97. Solubilities, i in *46 water, .soluble in 
alcohol. It is m the form of transparent de- 
liquescent crystals, and is obtained by fusing 
together sulphur, potassium carbonate, and 
fcrrocyanide. It is chiefly used in the sulpho- 
cyanide toning bath. It is also a solvent of 
gelatine, and has been therefore suggested for 
developing over-exposed carbon prints. 
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POUNCE 

A name for pulverised sandarach. 

POUNCY'S PROCESSES 

Pouncy, of Dorchester, was the first to work 
in England the carbon process in the form it 
was invented by Poitevm, the French pioneer 
m photo-mechanical work. Pouncy invented 
several processes of photo-lithography. In 1863 
he patented a carbon tissue for photo-litho- 
graphic transfers. The tissue was made by 
coating tracing-paper with a mixture of print- 
ing ink, avSphaltum, benzole, and fatty matter, 
with or without potassium bichromate. The 
paper is exposed to light with the plain side next 
to the negative, developed in turpentine, dried, 
and transferred to a damp, cold stone. 

POUND 

In apothecaries’ weight, by which formula? 
arc made up, a pound is 5,760 grs. or 12 oz., and 
is the equivalent of 373 276 g. (say 373} g ). 
In avoirdupois weight, by which chemicals are 
sold, it is 7,000 grs. or 16 oz , and is the equiva- 
lent of 453*50 g. Approximately, i kg. ~ 2*2 lb. 
avoir. In fluid measure, it is 5,760 mins, or 
12 oz., and is the equivalent of 340 8 ccs. 

POWDER (OR DRY) DEVELOPERS 

Powders which need only to be dissolved in 
water to form workable developers. Almost 
any developer may be made up in this way, the 
quantities sulTicient for 10 oz. of water being 
nnxed together and divided into 10 parts, each 
of which, when required, is diSvSolved in 1 oz of 
water. The powder must be kept as airtight 
as pOvSsible, and should always be packed in 
waterproof paper and also in tinfoil. The in- 
gredients should be very fine, quite dry and 
well mixed, and thoroughly dissolved before 
they are applied to the plates or papers. In 
many formula?, of course, it will be necessary 
to have two packets of powder, one containing 
the developer proper and the other the alkali, 
and it IS advisable to use distinctive papers— 
“ Seidlitz powder ” style. Anhydrous chemi- 
cals should be used when possible 

A tw’o-powder metol-hydroqumone developer 
IS given below as a sample formula : — 


A. Metol 

. 240 grs. 

50 g. 

Hydroquinone . 

• 480 „ 

ICK) „ 

Boric acid . 

. 120 ,, 

25 „ 

B. Sodium sulphite 

. 480 grs. 

ICX) g. 

Borax 

. 120 „ 

25 „ 

Sugar of milk . 

. 120 „ 

25 „ 

Make up A into lo-gr.. 

and B into 20 

-gr. papers, 


and, for use, dissolve one of each in 1 oz. of 
water. 

POWDER PROCESS 

This IS better known as the dusting-on pro- 
cess [which see). 

The followmg, however, was introduced as a 
powder process, and is based on the reduction 
of the persalts of iron into proto-salts by the 
action of light. It was invented in 1858 by H. 
Gamier and A. Salmon, of Paris, in competi- 
tion for the award offered by the Due de Luyiies 
for the purpose of solvmg the problem of pro- 
duemg absolutely permanent photographs. Well- 


sized paper is coated with a strong solution of 
ferric ammonio-citrate in water ; having been 
dried in the dark, it is exposed under a positive 
transparency to daylight until the image is 
faintly visible. The paper is pinned to a flat 
board, and, by diffused daylight, very dry and 
fine lampblack or other pigment is brushed over 
the paper with a pad of cotton-wool or a camel- 
hair brush. By breathing upon the paper the 
parts not acted upon by light become somewhat 
sticky and retain the black pigment ; thus, 
details of the image appear and in time the pic- 
ture is complete. The print is fixed by immers- 
ing in water, which washes out the sensitive iron 
salts. The print is then dried and varnished. 

In process work, there are several methods 
of powdering to form acid resists. For instance, 
the so-called “ dry enamel ” method is a powder 
process, development being performed by dust- 
ing a hygroscopic film of gum and bichromate so 
that the parts which have not been acted upon 
by light absorb the powder. These parts are 
readily cleared away after the plate has been 
burnt in. There is also the dragon’s-blood 
powdering process, which is very largely used 
for zinc etching. The Austrian process of zinc 
etching depends on a method of building up 
the image with asphaltum powder. 

PRAXINOSCOPE 

An appliance resembling the phenakistoscope 
and zoetrope, the motion pictures being seen m 
mirrors. 

PRECIPITATION 

The separation of any solid from a .solution. 
It may be chemical, as in the case of the sub- 
sidence of barium sulphate from a mixture of 
sodium sulphate and barium chloride , or it 
may be due to the lowering of temperature, as 
when a saturated solution of any salt at a 
given temperature becomes colder and unable 
to hold so much in solution. 

PRESERVATIVES 

Substances which preserve or keep unaltered 
the original character of any substance. In the 
early days of collodion dry plates a great num- 
ber of preservatives (.some of which are named 
under the heading “Coffee Process ”) were used, 
which kept the sensitive film moist and acted as 
halogen absorbers during exposure. In the pre- 
sent day of alkaline developers, such chemicals 
as sodium sulphite, potassium metabisulphite, 
nitric acid, etc , are used to preserve the actual 
developing agent from oxidation. In sensitised 
papers containing free silver nitrate, citric or 
other organic acid is used for the same purpose. 

PRESS PHOTOGRAPHY 

Photography with the object of obtaining illus- 
trations for use in newspapers, magazines, books, 
etc. All important papers that make a special- 
ity of printing photographs of current events 
have a permanent staff of photographers, are in 
touch with agencies which also have a similar 
staff, and have representatives here, there, and 
everywhere ; they keep a keen look-out for sub- 
jects of mtercst, and make arrangements for 
recording everything that can be known before- 
hand. Thus almost the only chance for the 
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outsider is to be fortunate enough to secure a 
subject that could not be got by the usual press 
photographers. Even then he must make haste 
to turn his advantage to account. It is often 
advisable to send the undeveloped plate or film 
with all expedition to the paper likely to use the 
subject ; and, failing that, the negative must 
be developed, and clean bright prints made at 
once and dispatched. There are several means 
of expediting the production of a finished print 
from a negative, and these must be taken advan- 
tage of. Any necessary description or explana- 
tion must also be supplied. Then there is the 
class of work adapted for use in weekly papers 
and magazines. This sometimes allows of a little 
more time for preparation and dispatch ; but, 
as before, clean bright prints are essential Next 
comes the work that can be used at leisure by 
various magazines. This often takes the form 
of a set of prints, probably accompanied by an 
article wliicli they illustrate. Thev vary in cha- 
racter according to the publication for which 
they are intended. They may illustrate tours, 
travel m out-of-the way places, various forms 
of sport and pastime, persons and places of 
interest, architecture, curiosities, and so forth. 
Lastly, there is a limited opening for work of a 
purely pictorial character, and in this class alone 
IS it sometimes possible to employ processes 
that permit of some control and modification to 
secure the effect desired. 

Although books arc frequently illustrated 
wholly or in part from photographs, it is 
obvious that such work is already arranged 
for and does not allow opportunity for casual 
contributions. 

The photographer who aims at supplying 
prints to the press must possess a keen eye, an 
alert intelligence for likely subjects and their 
adaptability for use, and must be a good tech- 
nical photographer. He must be familiar with 
the exact class of work likely to be acceptable 
to any given publication ; he must know the 
addresses of the papers, and the times when 
matter must be to hand to admit of publication. 
He should also know the prices to be expected for 
various kinds of contributions. 

The press pholographci's outfit depends en- 
tirely on the class of w^ork he intends to under- 
take : and all necessary information is given 
under separate lieadings. Cameras of the reflex 
pattern or with direct- vision finders are the 
favourites for the usual run of newspaper work. 
'Die points to be borne in mind in choosing the 
lens are definition, covering power, and ability 
to work at large apertures to allow of sho^t 
exposures. Quarter -plate, 5 m. by 4 in , and 
half-plate are useful sizes, as enlargement is 
an easy matter ; in urgent work, enlargement 
should be left to the process-block maker. 

PRESSURE FRAME 

A name by which the printing frame is often 
known, inasmuch as the back portion is .so 
arranged that it presses the sensitive surface into 
contact with the negative. For paper prints 
springs are generally employed to give the pres- 
sure ; but for printing on glavSs, metal, etc., in 
process work, screws, wedges, or levers are 
employed, and in some cases pneumatic or 
atmospheric pressure. 


PRETSCH, PAUL 

Bom in Vienna, 1808 ; died, 1873. One of 
the pioneers of photo-engraving, and an experi- 
enced printer. In 1842 he joined the Imperial 
State Printing Office m Vienna under the direc- 
tion of Herr Auer, w^hom he assisted m working 
out the process of Nature printing. In 1850 
he was sent to Pans and London, and in 1851 
to London in charge of the Austrian printing 
exhibits at the Great Exhibition. In i8!;2, 
after his return home, he began w^irking out his 
idea of obtaining galvanoplastic relicf.s by the 
sw'eUing of msolated chromated gelatine film.s. 
Ill 1854, having perfected his discovery so far 
as to be convinced of its success m a wnder field, 
he gave up his appointment m Vienna and w^ent 
to London, where he took out an English patent 
for his proce.ss and started to work it in 1855. 
Many ol his plates arc exceedingly good, but he 
foiuid it difficult to make the biismcwSS pay, and 
after a serious illness he returned to Vienna m 
1863 Me* was re-engaged at the Imperial Slate 
Printing Office, but his health had broken down, 
and he made no further progress in perfecting 
his methods. Ills processes, though no longer 
worked, laid the foundation of modern photo- 
engraving. He invented numerous processes ; 
for the one chiefly associated with his name 
see “Galvanography, Photographic 

PRIMULINE PROCESS {See “ Diazotype.”) 

PRIMULINE YELLOW (Fr., Primulnic , Gcr., 
Primuhn) 

Synonyms, camotiue, polychrommc, tluo- 
chromogen, aurcolinc, sulphine. Soluble in 
water. It is an aniline dye, bright yellow in 
colour, consisting of a complex mixture of thio- 
toluidme sulphonates. It is used in the Diazo- 
type process. 

PRINCIPAL AXIS {See “Optical Axis.”) 

PRINT 

An image produced by the action of light on 
a sensitive surface in contact with a negative or 
positive transparency. It is usually restricted 
to an impression on sensitised paper, prints 
upon glass being known as positives or trans- 
parencies. 

In process work^ the term “ print ” denotes 
the image on the metal plate in line and half 
tone etching. 

PRINT INDICATOR (Fr., Enregistrrur ; Oer., 
Indikator) 

A device for attachment to the printing 
frame to register how many prints have been 



Print Indicator 


made from a given negative. The form illus- 
trated consists of a small metal numbered dial 
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with a movable hand that catches in slots at 
each number. Every time a print is removed 
from the frame the hand is moved one figure 
forward by the printer, until it is seen that the 
number of prints it is desired to make have 
been secured. Other types of print indicators 
are obtainable. 

PRINT MEASURER (Pr., Mesureur des 

6preuves ; Ger., Positivermesser) 

An apparatus for measuring the light reflected 
from different portions of photographic prints. 
In that designed by Chapman Jones two mirrors, 
one on each side of an incandescent gas burner, 
give two beams of light, which enter a velvet- 
lined box by separate openings, illuminating 
the print to be tested and a white comparisou 
patch placed beside it. A shadow rod is em- 
ployed, as in Runiford's photometer, to ensure 
each patch receiving light only from its own 
beam One mirror moves along a graduated 
scale while the other is fixed. The light on the 
white patch is reduced by drawing back the 
movable mirror until the two patches are of 
equal brightness, w^hen the distance read off on 
the scale enables an accurate comparison to be 
made. 

PRINT METER {See “ Actinometer.”) 

PRINT TRIMMER (Fr., Coupe-^preuves ; 

Ger., Beschneidcapparat) 

A small machine of the guillotine type, u.sed 
for trimming prints. The ordinary pattern, 
shown at A, consists of a baseboard to one side of 



A. Print Trimmer with Movable Blade 



B. Print Trimmer with Movable Platform 

which is pivoted a steel cutting blade having a 
handle. At a right angle to the blade a gradu- 
ated rule is fixed to the baseboard. The print 
is laid on the baseboard and each side is then 
trimmed in turn by pressing down the blade, 
using the rule as a guide to the size. Another 
type of trimmer, B, has a fixed blade and a mov- 
able platform or desk. The print is laid on the 
latter, placing its edge under a steel bar until the 
part to be cut off projects, and is cut by press- 
mg down the platform, which, on removing the 


pressure, springs back ready for the next cut 
to be made. 

The term “ print trimmer ’* is also frequently 
applied to any kind of knife or wheel-cutter 
for trimming prints. 

PRINT WASHER {See “Washers.”) 

PRINTER’S INK, PHOTOGRAPHS IN 

Apart from the large number of processes 
by which photographs are reproduced photo- 
mechanically, there are many on the lines of the 
following, differing perhaps m matters of detail, 
but based on the use of a gelatine film, sup- 
ported by paper or other substance, sensitised 
with potassium bichromate, printed upon under 
a negative, washed, and dried. The film is 
next soaked imtil the surface repels greasy litho- 
graphic ink, applied with a roller, except those 
parts initially affected by the light through the 
negative. 

PRINTING 

The exposing of a sensitive surface in contact 
with a negative or positive transparency to the 
action of light. The negative and sensitised 
paper are held in contact in a printing frame, 
which IS described in a later article, where will 
be found any necessary instructions for the 
extremely simple task of taking a print. 

Jn process work, “ printing ” is the process 
of exposing the sensitised plate, paper, or tissue 
under a negative or po.sitive. The taking of a 
print on paper from the plate after inknig-up 
is termed “ proofing ” or “ proving.” 

PRINTING BOX 

Whilst ill ordinary printing it is desirable to 
avoid parallel rays of light, a diffused light being 
much preferable, in process work it is sometimes 
nece.ssary to exclude all except the parallel rays 
and to cause these to fall at right angles to the 
negative. This is especially the case in gelatine 
relief processes, and the method adopted is 
to place the printing frame at the bottom of a 
tube or box of from i ft. to 2 ft. m length and 
blackened inside. The box is then tilted to 
the best angle for receiving the incident light, 
usually from the sky. J. Wheeler, the mventor 
oi the Metzograph screen, devised such a box 
for use ill connection with his screen. In this 
box IS placed a continuous- tone negative with 
its glass side in contact with the Metzograph 
screen, and its firm side in contact with a sen- 
sitised zinc or copper plate. A grained image 
is thus obtained, much the same as would result 
from printmg from a gramed negative. Carriers 
arc placed at intervals in the box and at the 
mouth to mask the light to suit the size of the 
negative. Wheeler has also suggested the use 
of this box and screen for silver printing, claim- 
ing that it dispenses with retouching of portrait 
negatives and gives a better modulation of the 
image. 

The use of a printing box in printing from a 
cracked negative is illustrated under the head- 
ing “ Cracked Negatives.” 

PRINTING BY ARTIFICIAL LIGHT 

Printing by the ordinary forms of domestic 
artificial light can be conveniently carried out 
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only in two processes, bromide and gaslight. 
The former is sufficiently rapid to give a fully 
exposed print from a good negative of medium 
density in twenty to thirty seconds at a distance 
of three feet from a 16 candle-power light. The 
latter is much slower, and the same negative 
would probably require an exposure of one minute 
at 6 inches from the same light ; but this slow- 
ness carries with it the advantage of permitting 
the development, etc., to be performed in very 
weak white light. When shielding or controlling 
is necessary, certain differences m working have 
to be adopted when printing by artificial light, 
as explained under the heading, “ Control in 
Printing.'* 

Daylight printing processes can be success- 
fully worked by electric arc light. 

PRINTING BY DAYLIGHT 

The silver pnntmg-out, platinotype, and 
carbon process and their many sub-divisious are 
daylight methods ; their sensitiveness is too 
slight for artificial light to produce any useful 
impression. The electric arc light may be used 
for any of these processes. Daylight printing 
should not be carried out in direct sunshine, 
because any slight scratch, bubble, or mark on 
the glas? side of the negative would cast a defi- 
nite shadow during printing and show a white 
line or mark in the finished result. Printing m 
the sun is quite impracticable for negatives that 
have been covered with inatt-varnivSli or tracing 
paper on the glass side, or that require to be 
shielded or masked during printing. These 
methods would always cause definite and harsh 
lines. A bright diffused light is best for all 
ordinary printing, the frame lying quite flat, 
exposed to the sky, when shielding or masking 
IS necessary. It is frequently stated that sun- 
shine will UvSsist in securing soft prints from harsh 
negatives, and a very feeble light enable more 
brilliant results to be obtained from weak nega- 
tives. Careful experiments have, however, failed 
to confirm this, the best results being invariably 
those taken m a very bright diffused light. 

PRINTING, COMBINATION {See “Combina- 
tion Printing ”) 

PRINTING FRAMES (Fr., Chassis positif, 
Chassis de tirage, Chassis presse , Ger., 
Kopterrakmen) 

Appliances for keeping the negative and sen- 
sitised paper in close contact during exposure 
to light m printing. The ordinary pattern. A, 
is made of teak or other hard wood, and the 
divided hinged back, the mner side of which is 
usually covered with doth or felt, is fastened 
by means of two metal springs that engage in 
bent wire staples. To examine the progress of 
printing, one spring is unfastened and half the 
back is raised, keeping a firm pressure mean- 
while on the remaining half with the fingers of 
the other hand in order that the print may not 
be shifted. Many workers prefer to have the 
back unequally divided, so that the greater por- 
tion of the print may be examined at once. Vari- 
ous frames are now made with a non-slip back, 
one of the best being that shown at B, in which 
projecting metal pegs extend from the hinges 
and fit in metal grooves at the sides of the frame, 


effectually preventing slipping. In another pat- 
tern the back is hinged directly to the frame. 
C shows a heavier type of frame, suitable for 
large sizes, and holding a sheet of plate-glass. 



A. Ordinary Pattern of Printing Frame 

so that a negative of any size can be used , this 
has two hinged pressure- bars with springs on 
their lower side, the bars being fastened down 
by brass strips which fold over their ends. 

For copying plans, etc., large frames are 
used, with the back divided into several .sec- 
tions, each with its own prc.ssure-bar, as at D. 
A great variety of frames are specially designed 



for combination, multiple, and border printing, 
as well as for postcard, lantern slide, and stereo- 
scopic work. 

In process workj considerable inventiveness 
has been displayed in the design of printing 
frames. For paper prints, spring pressure is 
relied upon ; but for printing on metal plates, 
etc., screw and wedge pressure is resorted to. 



The oldest form of frame for printing on plates 
has a number of wooden screws inserted in several 
heavy bars across the back {see E). The screws 
are now generally iron, threaded into iron bushes 
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let into tne wooden crossbars (see F). .A fur- 
ther improvement is to make the crossbars of 
iron and connect them together into a frame or 
“ spider/^ with crab-like castings attached to 



D. Printmg Frame for Copying Plans, etc. 

the back for taking the thrust of the screws, the 
number of which has been reduced to two and 
even to one. The frames arc usually made of 
wood, strengthened by iron clamps to take the 
vStrain of the crossbars, or heavy steel screw 
bolts are passed through from back to front. 
The front is of plate-glass of from ilr in. to i i m. 
thick, while the back is usually of wood heavily 
clamped, although in America iron backs have 
been used with the multi -screw frames. For 
collotype, a wedge pressure is generally preferred, 
the frame having no back and the wedges press- 
ing directly on the thick glass prmtmg-platc 
Frames operating by leverage have come into 
general use in America ; m a popular pattern 
the bars are pressed down on to heavy pads of 
rubber by means of a quick-acting cam lever 
Vacuum frames are found cilective for blue 
prmtmg, photo-litho transfers, and for printing 
direct on thin zinc for photo-lithography. 
These frames consist essentially of a wooden 
frame m which is mounted a glass plate to form 
the front. The negative and sensitive surface 
are laid upon this and backed by a .sheet of ludia- 
rubber, which is pressed down by another frame 
around the margin. The air is then exhausted 
from between tlie front glass and rubber sheet 
by means of a vacuum pump, the pressure of 
the atmosphere on the rubber sheet then pro- 
ducing contact. For thick zme and copper 
plates, a pneumatic cushion covering the back 
of the frame and held down by a heavy back 
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board and crossbars is found more effective ; 
after the frame has been shut down the cushion 
is more fully inflated by means of a pump. A 
hydraulic pressure frame has also been employed. 


PRINTING-IN {See “ Backgrounds, Printing- 
in ; “ Gouds, Prmting-in ” ; and “ Com- 
bmation Printmg.”) 

PRINTING-OUT 

Any method of printing in which a visible 
image of full depth is obtained by expOvSure to 
light. The best-known prmt-out process is that 
employmg gelatmo- chloride silver paper, better 
known as “ P.O.P.'* (prmtmg-out paper). 

PRINTS STICKING TO NEGATIVES 

If negatives or gelatine silver papers are put 
to print in a damp condition, or if moisture, as 
from rain, gets in between the negative and 
print, they will become stuck together. They 
should not be forcibly pulled apart, but at once 
plunged into a “ hypo ” fixing bath and allowed 
to soak, after which the print (quite ruined) may 
be pulled away from the negative, which, if the 
work has been done carefully, ought to be quite 
unharmed. 

In process work, sticking is prevented some- 
times by rubbing the negative over with paraffin, 
or with a trace of vaseline. 

PRISM, REVERSING (Pr., Prisme de ren^ 
versement ; Ger., Umkehr Pnsma) 

The prism used by process workers and others 
for reversing images laterally is a block of 
optical glass free from strice and cut m triangular 
form {see A), so that two of its faces form a right 



angle to one another, and its hypotenuse is at 
an angle of 45^\ The angles must be correct 
and the surfaces ground and polished with as 
much care as those of a lens. The hypotenuse 
IS silvered, and the prism is mounted m a metal 
box {<;ee B) provided with a screwed ring for 
attaching it to the lens. Usually it is fitted on the 
front, but some workers prefer 1 1 behind the lens. 
The prism reverses the image laterally, so that it 
appears the right way on the negative ; thus the 
metal plate printed from the negative has an 
inverted image which in the final print agam 
comes right. If a prism were not used, any 
lettering in the final result would read the wrong 
way round, just as printed matter appears in a 
mirror. Prisms are preferable to mirrors {see 
“ Mirror, Reversing "), as they remain perma- 
nently in good condition, whfist mirrors soon 
become tarnished and require repolishing or 
resilvering. A slight disadvantage of the prism 
is that it increases the exposure, but with the 
powerful electric arc illumination used by pro- 
cess workers this is not noticed. 

PRISMATIC SPECTRUM “Spectrum.") 
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PROCESS BLOCK 

A typographic printing block produced by 
photo-mechanical processes, as distinguished 
from a block produced by wood engraving. 

PROCESS PLATES 

Dry plates prepared specially for photo- 
mechanical work. They are slower than plates 
used in general photography, the emulsion 
being compounded with the object of giving a 
hard black-and-white image. Two kinds of 
plates are issued by some makers — “ process*’ 
for line reproduction, and “ half-tone ” for 
making half-tone negatives • in a typical case 
the speed of the process " plabs is i6 Wat- 
kins, //28 Wynne, or 25 H and D,, and that of 
“half-tone” plates 30 Walkms, //39 Wynne, 
or 47 H. and D. 

PROCESS WORK 

A general term embracing all kinds of photo- 
mechanical reproduction processes. 

PROFESSIONAL 

Anyone who gets his living by the practice 
of photography ; not necessarily anyone who 
accepts remuneration for photographic work, as 
explained under the heading “ Amateur Thoto- 
grapber.” 

PROGRESS MEDAL {Sse “Royal Photo- 
graphic Society.”) 

PROJECTION 

The art or act of projecting or throwing an 
image by means of an optical system. Examples 
are the projection of a transparency for viewing 
purposes by means of an optical lantern or kine- 
matograph (see under both of these headings) ; 
the projection by an enlarging apparatus of a 
negative upon a sensitive surface {i,ee “ Enlarg- 
ing”) , the projection of an image by the lens 
of a camera upon the dry plate ; and other 
methods described imdcr various headings. 

PROJECTION. STEREOSCOPIC “ Ste- 
reoscopic Projection.”) 

PROMENADE 

A commercial size of photographic mount, 
usually 8^ in. by 4 m., but subject to variation. 
A “ promenade midget ” generally measures 
about 3^ m. by if m. 

PROOF SPIRIT 

A term winch tools: its origin from an old test 
for the strength of alcohol, in which a heap of 
gunpowder was wetted with the spirit and then 
a light applied. If the gunpowder did not 
fire, the spirit was “ under proof,” or ” U.P.” ; 
if it just fired it was “ proof ” ; and if it imme- 
diately fired it was “over proof,” or “ O.P.” 
At the present time proof spirit should contain 
49 per cent, of pure alcohol at 62° P. (nearly 
17° C.) {See also “ Alcohol.”) 

PROPORTIONAL SCALES AND RULES 

Various forms of proportional scales or rules 
have been suggested for the use of photographers 
and process w^orkers, principally with the object 
of cfcdcttlating exposures and the proportions of 


reductions and enlargements. J. A. C. Bran- 
filks proportional rule, A, has three members. 
A, B, and c, which form a tnangle graduated on 
three sides. When c is slid along a, any triangle 
formed will be similar to the original one, and 
all its sides will be proportional. This enables a 
fourth proportional to three known quantities 
to be found. Thus, if it is reqiurcd to find 
X 6 by the rule, place c to 14 on A, set b 
to 6 on c, slide c to 5 on a, when b will be 
found to cut c at the dimension required. A 
shows the positions of the members for tins 
calculation. 

Another form of proportional rule, but with 
a definite purpose, is the scalometer of W. 
Laurence Emmett, for determining which 
originals are m the same scale of proportion, so 
that they may be photographed together on the 
same plate This instrument is illustrated in 
the article under the heading “ Focusing,” and 
is used as there described. By its means the 
operator groups up on his copyboard all originals 
which bear the same proportional number. By 



a slight variation of the method enlargements 
may be similarly dealt with. By means of a 
printed scale sent out with the instrument, it 
IS possible to mark off the base of camera and 
copying stand with numbers corresponding to 
those on the instrument, .so that the camera can 
be instantly set to the proportion number 
marked on the original, no focusmg being then 
required. A rule and system having the same 
object was designed and introduced m America 
by A. Fruwirth, who also applies scales to the 
base of the camera. Geo. H. Benedict, of 
Chicago, has a system -worked with a chart of 
curves. All these methods have the same 
object, that of setting the camera to the pro- 
portion of the original without the necessity of 
focusing 

Vanous rules and scales have been de-vised 
for detennining the second dimension of a 
reduction or enlargement, one dimension being 
given. The sizeometer, B, is a good example of 
a rule for this purpose, ^'he slotted rule is laid 
on the diagonal of the photograph, and the 
right angle rule is then brought down to the 
dimension of one side of the picture. The 
second dimension is then read off on the other 
limb. Carl Norman's proportional rule consists 
of a strip of stretched elastic bearing a numbered 
scale, the elastic being mounted between two 
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clamps, so tnat one of them can be made to 
slide along and thus alter the length of the elastic 
nbbon, the scale on it altering proportionally. 
Thus, the elastic is stretched until a number 
on it corresponds to the required dimension of 
the original. Then without altering the clastic 
the other dimension of the original is measured, 
and the result is the second dimension. 

A further senes of proportional scales are those 
used for measuring the surface area of blocks. 
Braniiirs chart (it consists of a series of curved 
lines) IS a good example. The block to be 
measured is placed up to the top and left-hand 
border line, and the required dimension read 
off on the curved line adjoining the lower right- 
hand corner of the block Geo 11 Benedict, of 
Chicago, IS the author of a similar chart. Another 
form of chart for the same purpo.se is ruled off 
into ^-m squares, and the figures denoting the 
square measurement are placed progressively 
Ml these squares. 

PRUSSIAN BLUE (Fr., Bleu dr Prusse ; Gcr , 
}h‘t liner Blau^ PreussiscJier Blau) 

Synonyms, ferric ferrocyanidc, Pans blue, 
mineral blue, Berlin blue. P>4Fe3(C,Nfl)3. 
Molecular weight, 860. In.soluble m water and 
alcohol A dark blue powder obtained by 
precipitation of ferric salts with potassium 
ferrocyaiiide It forms the blue image m the 
cyanotyjie and other iron printing processes. 

PSYCHIC PHOTOGRAPHY 

Known also as “ .spirit photography " Many 
persons hav(* claimed to be able to photograph 
psychic and astral forms , hence the name. 
Psychic photographs are divided into many 
classes, including (i) Portraits of p.sycliic entities 
not seen by normal vision. (2) Pictures of 
objects not seen or thought of by the medium, 
photographer or sitter, such as flowers, lights 
and emblems (3) Pictures having a flat effect 
and the appearance of having been copied from 
others, (4) Pictures of in ateriali.sed forms visible 
to normal sight. (5) Pictures of the “ wraiths '' 
or “ doubles ” of per.sons still m the flesh. 
(6) I’ortraits on plates which developers have 
failed to bring into view, but which, it is said, 
can be seen on the prmts by certain persons, 
and (7) Portraits that cannot be classed as 
photographs because no camera is used. The 
art originated m America in the year 1861, when 
W. II Mumler, of Boston, opened a studio 
specially for the work. The first p.sychic photo- 
graphs to be taken m England, it is believed, 
were those produced by IMr. and Mrs. Guppy, m 
March, 1872. 

P.sychie photographs are often called ghost 
photographs, but the latter term is more often 
used to describe “ faked ” or “ trick ” pictures, 
which may be produced in many ways, the easiest 
tiemg to drc.ss up a per.son in ghostly attire, 
pose the “ ghost,” give a very brief and incom- 
plete exposure, cap the lens, and allow the 
ghost ” to move out of the scene, and then 
complete the exposure. When the plate is 
developed a faint image of the ghostly figure is 
seen, and objects appear through the figure, 
more or less according to the relations of the 
«xposures. 

Another method to adopt is to draw a ghost, 


or to paste a drawing of a ghost, upon a piece 
of dead-black card, and to copy this in the 
camera. The undeveloped plate is then used 
to take a photograph in the usual way and 
developed, when the two images will appear 
together. Much depends on the relations of 
the two expo.sures, as experiment will easily 
show. 

PSYCHOGRAPHY 

The photographing of images retained in the 
retina of the human eye. Many experiments 
have been made — notably those by W. Ingles 
Rogers, in 1896 — m this particular direction. 
'I'he method, in brief, is to gaze steadily at some 
bright object — say, a shilling — in a good light, 
and then to enter the dark-room and gazt* for 
about three-quarters of an hour on an unexpo.sed 
dry plate, whereon, it is claimed, a faint image 
of the sliillmg will appear on development. 
Whatever may be thought of the method, it is 
quite a simple matter for any photographer to 
put it to the test. 

PUDDY'S REDUCER 

An ammonium per.siilpliate reducer for which 
the formula is given under the heading “ Am- 
monium Persulphate.” 

PULL 

A proof of a block or of type matter obtained 
in a hand press m which the platen is lowered 
to obtain an impression upon the paper by 
pulling a lever. 

PULP SLABS 

Thin slabs of polished vulcanite or enamelled 
composition, to which wet P.O P. prints are 
squeegeed in order to obtain a glazed surface. 
Glossy celluloid sheets are also used. {See 
“Glossy Surfaces on Prints.”) 

PUMICE POWDER (See “ Abrading Powder.”) 

PUSH PINS 

Glass-headed pins used for fixing bromide 
paper to the ea.sel in enlarging, pmmng up 
prints and films to dry, etc. 

pyraxe 

Pyrogalhc acid in a compact and crystallised 
form, which occupies about onc-fifteenth the 
space of ordinary sublimed pyrogalhc acid. It 
IS used with potash or soda exactly like ordinary 
pyro, and any pyro developer can be made up 
with it by using the same weight of pyraxe as 
pyro. 

The two forms of developer, however, 
specially recommended are 


Pyraxe-soda 


A. Pyraxe . 

70 

grs. 

16 

g. 

Sodium sulphite . 

2 

oz. 

220 

»> 

Sulphuric acid 

6 

mins. 

1*25 

CCS. 

Of Citric acid 

13 

grs. 

3 

g- 

Water to . 

10 

oz. 

1,000 

CCS. 

B. Sodium carbonate . 

I 

oz. 

1 10 

g- 

Water to 

10 


I,CK>0 

CCS. 

For use take i part A, 

I part B, 

and 1 

part 


water. 
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Pyraxe-potash 

A. Pyraxe. . . i oz. no g. 

Sodium sulphite . 2j ,, 275 „ 

Citric acid . . 7 grs. i’6 „ 

Water to . . 10 oz. 1,000 ccs. 

B. Sodium sulphite . oz. 138 g. 

Potassium carbonate 4^ ,, 495 ,, 

Hot water to . 10 ,, 1,000 ccs. 

This is highly concentrated, 14 drops each of 
A and B being sufficient for i oz. of water. 
Potassium bromide is used for over-exposure, and 
more water is added for under-exposure. 

Use an acid fixing bath after development 
with pyraxe. 

PYRO, PYROGALLIC ACID, PYRO- 
GALLOL, OR TRIHYDROXYBEN- 
ZENE (Pr., Actde pyrogalltque ; Ger., 
Pyrogallol, Pyrogallus saute) 

C«H3(0H)3 Molecular weight, 126. It occurs 
in fiiic white feathery crystals produced by sub- 
limation, and in heavy prismatic crystals of a 
more compact form {see Pyraxe "). It is sold 
generally in blue bottles containing i oz. It is 
easily soluble in water, alcohol, and ether. It 
IS not actuallv an acid, being neutral to litmus. 
It was introduced as a developer by F. Scott 
Archer, m 1851, at which time it was very 
expensive, the price, six years later, being one 
shilling a dram. For many years it was the 
principal developer used in the earlier processes, 
and later for dry plates. In its earlier days it 
was generally used with ammonia, which was 
gradually superseded by sodium carbonate, and 
to only a slight extent by potassium carbonate. 
As it readily oxidises when exposed to the air, 
the action being still more rapid in solution, 
it IS necessary to use a preservative, which is 
generally potassium metabisulphite or sodium 
sulphite ; m the latter case the solution should 
be acidified with citric, sulphuric or sulphurous 
acid. The most convenient way of keeping pyro 
is m a ID per cent solution, an average formula 
for which is ; — 

Pyro . . I oz. no g. 

Potass, metabisulphite 36 grs. 8 ,, 

Water . . . 10 oz. 1,000 ccs. 

The pyro is added last. Every 10 drops will 
contain approximately i gr of pyro. Should 
other preservatives be preferred the following 
formula may be used : — 

Pyro . . . I oz. no g. 

Sodium sulphite . 4 ,, 440 ,, 

Citric acid . . 30 grs. 7 „ 

Water (warm) to . 10 oz. 1,000 ccs. 

The citric acid may be replaced by 10 mins, of 
sulphuric acid or 60 mins, of sulphurous acid. 
Dissolve the sodium sulphite in about 7 oz. of 
water, add the acid, then the pyro, and finally 
the remainder of the water. This will also con- 
tain about I grain of pyro per 10 drops, so that 
any formula containing pyro can be nrade up 
from it. Pyro combines with ammonia, soda, 
potash, metol, acetone, etc. It may stain 
negatives, hands and linen badly. Pjrro- 
developed negatives have a more or less strongly 
pronounced yellow or greenish-yellow stain, and 
therefore print more slowly and give greater 


contrast than dean negatives in which the image 
consists of plain developed silver, although the 
density may appear the same. 

PYRO FOR BROMIDE PAPER 

Pyro when properly used gives exquisite 
brown tones on bromide papers, the pyro-acetone 
formula being perhaps the best : — 

A. Pyro . . .220 grs. 50 g. 

Sodium sulphite .1,320 ,, 300 ,, 

Sulphuric acid . 30 mins. 625 ccs. 

Water to . .10 oz. 1,000 ,, 

B. Acetone . . i oz. 55 g. 

Water to . .10 ,, 1,000 ccs. 

Use equal parts of A and B. The tone can be 
altered by varying the quantity of acetone. 

The following formula also gives good colours, 
but the mixed developer should be used for one 
print only. Solutions A and B, mixed in equal 
parts, may be used for lantern slides. Four 
solutions are required, from which two work- 
ing solutions are made up, one for the actual 
development and one for clearing ; — 

A. Pyro . . .55 grs. 13 g. 

Potassium meta- 
bisulphite . . 40 ,, Q ,, 

Sodium .sulphite . i oz. no ,, 

Water to . . 10 ,, 1,000 ccs. 

B. Sodium carbonate. 640 grs. 146 g. 

Water . . .10 oz. 1,000 ccs. 

A developer ready for use consists of equal 
parts of A and B. 

C. Potassium perman- 

ganate . .240 grs. 55 g. 

Water . . . 10 oz 1,000 ccs. 

D. Common salt . i oz no g. 

Water . . . 10 ,, 1,000 ccs. 

Sulphuric acid , 4 dims. 50 ,, 

The clearing solution is made by adding | oz. 
of D and 1 5 mins, of C to 10 oz of water. The 
developer (A and B) is poured over the bromide 
paper, which, when fully developed, is rinsed in 
water and then flooded for not longer than 
30 seconds with the clearing solution. It is 
next washed for about a minute and fixed m an 
acid fixing bath, preferably potassium meta- 
bisulphite and “ hypo 

Dr. Just’s pyro developer is as follows : — 

A. Pyro . . .20 grs. 4-5 g. 

Glacial acetic acid 18 mins. 4 ccs. 

Potassium meta- 
bisulphite . 9 grs. 2 g. 

Sodium sulphite .150 ,, 34 ,, 

Water . . . 10 oz. i,cx)o ccs. 

B. Potass, carbonate . 85 grs. 20 g. 

Water . . . 10 oz. i,ooo ccs. 

Use equal parts of each. The developer is almost 
colourless at first, but rapidly turns brown. For 
many papers the addition of 6 drops of a i in 50 
solution of potassium bromide to each 4 oz. of 
mixed developer is necessary. After develop- 
ment the print should be rinsed in a clearing 
bath of very weak acetic acid in order to re- 
move stains, and is then washed and fixed in 
an acid bath. The addition of a few grains of 
hydroquinone to the pyro solution has been 
advocated. 
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PYRO STAINS ON NEGATIVES 

These are of a yellow colour, and are caused 
by exposure of the film when wet with the 
developer to the air, or by using insuflScient 
sodium sulphite in the developer. It is not all 
workers who object to them. To obviate them, 
use a lo per cent, solution of sodium sulphite or 
a 2^ per cent, solution of potassium meta- 
bisulphite instead of plain water for diluting the 
stock developer. If a stained negative has not 
been dried, the use of a 2 per cent, solution of 
caustic soda will remove some of the stain. If 
It has been dried, it is rather more difficult ; 
but the following will be of help : — 

Thiocarbamide . . 30 grs. 7 g. 

Citric acid . . 60 ,, 14 ,, 

Chrome alum . . 30 ,, 7 „ 

Water to . . .6 oz. 600 ccs. 

Soaking in the following (introduced by B. J. 
Edwards, in 1883), clears the stain to some 

extent : — 

Alum . , , I oz '^5 g- 

Citric acid . . ^ 5^ ,> 

Ferric sulphate . ,, i''>5 ,, 

Water to . . .10 ,, i,l>oo ccs. 

Berkeley’s solution will act if the stains are 
not of long standing : — 

Alum . . . I oz I g. 

Sulphuric acid . . 2 drins. 25 ccs. 

Water . . .10 oz 1,000 ,, 

Wash thoroughly after any of the above baths. 

Nairn as recommends dissolving 48 grs. of 
ammonium persulphate m 5 02 of water, and, 
m order to destroy the reducing action, adding 
a few drops of liquor ammonia'. The stained 
negative is immersed in this, rocked until the 
stain disappears, and then well washed. 

Chapman Jones, m 1890, stated that all clear- 
ing .solutions hitherto proposed were founded 
upon w^rong principles, as alum (first used for 
the purpose by Sir W J . Newton in 1851;) actually 
retards the washing away of stains, inasmuch as 
it hardens the film , further, acids, although they 
lighten the colour of the stains, render them 
insoluble. He considers a weak solution of 
caustic soda to be the best clearing solution, as 
the stainmg matter is kept in a .soluble condition, 
so that it may really be washed awmy, and it is 
abso kept m its original highly coloured form, so 
that its removal can be noticed. 

PYROACETONE 

A onc-.solution pyro-acetone developer is given 
under the heading “ Acetone." The following 
IS a two-solution form : — 

A. Pyro . . .180 grs. 41 g. 

Sodium sulphite . 4 oz. 440 ,, 

Water . . . 10 ,, i,cx)o ccs. 

B. Solution A . . 5 oz. 500 ccs. 

Water . . . 15 „ 1,500 „ 

Acetone . . 2 ,, 200 „ 

B is the developing solution proper, and it 
must be neutral or faintly alkaline, certainly 
not acid ; if, on testing, there is any acidity, 
add sodium carbonate. 

Metol combines well with pyro and acetone 
as follows 


A. Pyro . . .60 grs. 14 g. 

Metol . . . 80 „ 18 „ 

Citric acid . . 7 „ ,, 

Sodium sulphite .360 ,, 84 ,, 

Water, hot . .10 oz. 1,000 ccs. 

B. Acetone . . 240 grs. 55 g* 

Water . . .10 oz. 1,000 ccs 

Add I dram of each to i oz. of water wffien 
required for use. 

PYRO-AMMONIA 

The use of pyro with ammonia as a developer 
dates from 1862, and it had its origin m America, 
where ammonia was first used for fuming dry 
plates before the application of an and solution 
of pyro. Major Russell, the author of the tannin 
process, was the first (m 1863) to publish full 
working particulars. The composition of an 
average developer, ready for use, is much as 
follows : — 

Pyro . . .15 grs. 3-5 g. 

Ammonium bromide 14 ,, 3*25 ,, 

Liquor ammonise ( 880) 30 mins. 6 ccs. 

Water . . .10 oz. 1,000 ,, 

The following are two-solution developers : — 

A. Nitric acid . . 2 mins. *4 cc. 

Water . . .10 oz. 1,000 ccs. 

Then add p3n-o . 20 grs. 4-5 g. 

B Liq.ammonue (-880) 1.20 grs. 28 g. 

Potassium bromide 30 ,, 7 ,, 

Water . . .10 oz. 1,000 ccs. 

Use equal parts of each. 

A developer which nearly corresponds lo 10 
per cent, solutions is the following, given by 
Sir William Abney : — 

A. Pyro . . . grs. 11-5 g. 

Sodium sulphite . 150 ,, 34-5 ,, 

Citric acid . . 10 ,, 2’3 ,, 

Water . . . i oz. 100 ccs. 

B. PotavSS. bromide . 50 grs. 11-5 g. 

Water . . . i uz. 100 ccs. 

C. Liq ammoniac (-880) 2 drms. 25 ccs. 

Water ... 2^ oz. 225 ,, 

Take of A 20 mms., B 30 mins , C 60 mins , 
and water 2 oz ; i oz of the mixed developer 
conlaims approximately i gr. of pyro, grs. 
of potassium bromide, and 3^ mins, of am- 
monia. 

Pyro-ammoma is largely used for developing 
lantern slides because of the excellent brown 
tones which it yields. The J . A. Hodges formula 
is excellent : — 

A. Pyro . . . I oz. no g. 

Sodium sulphite . 4 ,, 440 ,, 

Citric acid . . 2 drms. 25 ccs. 

Water . . .10 oz 1,000 ,, 

B. Liq.ammomae (-880) i oz. 100 ccs. 

Water . • 10 „ 1,000 ,, 

C. Ammonium bromide i oz. no g. 

Water . . . 10 ,, 1,000 ccs. 

D. Ammon, carbonate i oz. 1 10 g. 

Water . . . 10 ,, 1,000 ccs. 

This will give brown tones on a plate made for 
black tones if the exposure is prolonged. A 
mixture of 30 mins, each of A and B and 60 
mins, each of C and D should give a rich brown, 
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inclining to purple. Increasing D and decreasing 
B gives warmer and more reddish tones. 

It should be noted that, while m some formulse 
an alkaline bromide is recommended, it is rarely 
necessary for modem dry plates 

J. B. B. Wellington's two-solution formula 


gives rich sepia tones : — 

A. Pyro . . .240 grs. 55 g. 

Sodium sulphite . 2 oz. 220 „ 

Water to . . 10 ,, 1,000 ccs. 

B. Am carbonate . 480 grs. no g. 

Potassium hydrate 360 ,, 82 „ 

Am bromide . 240 ,, 55 ,, 

Water to . . 10 02. 1,000 ccs. 


Take i dram of each, and add water to make i 02. 

PYROCATECHIN (Fr., Pyrocatechine ; Ger., 
Btenzcatcohin) 

Ortho-dihydroxybenzenc , known also as oxy- 
plicmc acid and catechol. 0^114(011)2, Solu- 
bility, I 111 1*25 of cold water. It was sug- 
gested as a developer in 1880, and came into 
use m 189Q It occurs in prismatic colourless 
crystals. It docs not stain or fog ; it turns 
brown in solution and on exposure to air, but 
its developing powers arc not impaired. It can 
be used with the carbonates or caustic alkalis, 
either in one or two solutions, and is not influ- 
enced by temperature. The following is a 
simple one-solution formula for negatives : — 

Pyrocatechin . . 50 grs. 11*5 g. 

Sodium sulphite .120 ,, 27*5 „ 

Sodium carbonate . 240 ,, 55 

Water to . . . 10 oz. 1,000 ccs. 

This is ready for use. 

It may be made up in a highly concentrated 
torm, as follows : — 


Sodium sulphite 

I 

oz. 

no 

g* 

Caustic soda 

67 

grs. 

15 

Hot water 

3 

oz. 

300 

CCS. 

Dissolve, and add — 





Pyrocatechin 

96 

grs. 

22 

g- 

Water 

1 

oz. 

ICK) 

CCS. 

p'or UvSe, dilute i part with 

15 parts of w 

ater. 

A two-solution formula ; 

is : — 




A. Pyrocatechin 

50 

grs. 

II -5 

g- 

Sodium sulphite . 

I 

oz. 

1 K) 

Water to 

10 


1,000 

CCS. 

B. Potassium carbon- 





ate or sodium 





. carbonate 

288 

grs. 

66 

g- 

Distilled water to 

10 

oz. 

1,000 

CCS. 


For use, mix together equal parts. 


Sodium tnbasic phosphate is recommended by 
Messrs. I^umi^re as an accelerator: — 

A. Pyrocatechin . 96 grs. 22 g. 

Sodium sulphite . i oz. no ,, 

Water . . . 10 „ 1,000 ccs. 

B. Tri-sodium phos- 

phate . . 60 grs. 14 g. 

Water . . . 10 oz. 1,000 ccs. 

Add i part each of A and B to i part of water. 

For bromide paper the following one-solution 
formula is recommended : — 


Sodium sulphite . 60 grs. 14 g- 

Sodium carbonate .120 „ 28 „ 

Pyrocatechin . . 20 ,, 4*6 ,, 

Water . . . 10 oz. 1,000 ccs. 

This is ready for use. 

PYROLIGNEOUS ACID 

Crude acetic acid. 

PYRO-METOL {See “ Developers, Mixed or 
Combined.") 

PYRO-POTASH 

Dr. Eder and others have recommended the 
use of the alkali potash to take the place of 
ammonia or soda in the developer. vSeveral 
advantages have been claimed foi it — namely, 
the stable nature of the alkali and its freedom 
from fog or stain, but its drav\bachs arc slow 
working and possibility of frilling. The average 
of the many formula; advocated is : — 

Pyro . . . 30 grs. 7 g. 

Potassium carbonate .120 ,, 28 ,, 

Water . . .10 oz. 1,000 ccs. 

Bromide is added as required. 

Eder’s formula is m a two-solution form, and 
is much as follows : — 

A. Pyro . . . 4^6 grs. icx) g. 

Sodium sulphite 1,090 ,, 250 ,, 

Sulphuric acid . 10 mins. 2 ccs. 
Water . . .10 oz i,on(j ,, 

B. Potass, carbonate 2,000 grs. 460 ccs. 

Sodium sulphite . 550 ,, 126 ,, 

Water . . . 10 oz. 1,000 ccs. 

For use, add 135 drops of each to 10 oz. of 
water. There are many other formula;. 

PYRO-SODA 

A developer that is popular on account of 
soda having many advantages over ammonia, 
which in 1862 was introduced as an accelerator 
for pyro. Washing soda is largely used m place 
of crystallised sodium carbonate, but the latter 
should always be used when sodium carbonate 
is mentioned. This developer gives off no 
fumes as ammonia does, and may therefore be 
used with greater comfort ; it rarely produces 
chemical fog, and negatives properly developed 
are of a good printing colour. 

The average of twelve of the best-known 
forniuhc is : — 

Pyro . . .30 grs. 9 g. 

Sodium sulphite , 240 ,, 55 ,, 

Sodium carbonate . 240 ,, 55 ,, 

Water to . . .10 oz. 1,000 ccs. 

Some workers prefer to make up the developer 
except the pyro, and add the latter just before 
use. Lange’s {which see) is typical. 

The Ilurter and Driffield standard pyro-soda 
developer for plate-speed testing is : — 

Pyro .... 8 parts. 

Sodium carbonate (crys.) . 40 „ 

Sodium sulphite . . 40 „ 

Water to . . . . 1,000 „ 

This should be used at a temperature of 65® F, 
(18® C.). 
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PYROTECHNIC LIGHTS (Fr., Lumiires pyro- 

techniques ; Ger,, Pyrotechnisches Licht) 
Chemical mixtures giving a brilliant light on 
ignition, at one time used for photography at 
night and in dark interiors, but now completely 
superseded by magnesium and the various forms 
of electric light. Typical formulie were : (A) 
Potassium nitrate 28 parts, sulphur 7 parts, 
arsenic trisulphide (orpimcnt) 2 parts. This gives 
off poisonous fumes, and if burnt in a room 
provision must be made for carrying these off 
by a clumney. (B) Potassium nitrate 7 parts, 
sulphur 2 parts, black antimony sulphide i part, 
red lead i part. All the ingredients must be 
dry, and the potassium nitrate not too finely 
powdered. In this case also the fumes require 
to be led away. 

PYROXYLINE (Pr., Pyroxylin: Pyroxhn) 

Synonyms, nitrocellulose, collodion cotton, 
soluble gun-cotton, collodion wool. Solubilities, 
insoluble in water and in alcohol, soluble in equal 


parts of alcohol and ether, and in amyl acetate, 
acetone, and glacial acetic acid. It is a white 
flossy substance, resembling cotton, but harsher 
to the touch and much more friable. It is pre- 
pared by the action of nitric acid (or of potassium 
nitrate) in the presence of sulphuric acid on 
cotton-wool. The actual chemical formula for 
this substance is a disputed point, but nearly all 
photographic pyroxyline consists chiefly of cellu- 
lose-tetranitrate with a small quantity of tri- 
nitrate : the formula for the former would be 
CnHieOjCNOa)^, and for the latter 
(NOalg. In the collodion days, it was of para- 
moimt importance, but has now — except in 
process work — become of secondary interest, 
and is used for prepared collodion, for nega- 
tive and positive work, and for enaniellmg 
prints. 

In process work^ from i to 4 per cent, is used 
in collodion, but 2 per cent, is general. Celloidm 
is replacing it more and more on account of 
its greater uniformity. 



QUADRICOLOUR 

A trade name adopted by an American fiirm 
for the four- col our process, the fourth printing 
being a black, which is printed last. The build- 
ing up of a four-colour print is exemplified m a 
plate accompanying this work. 

QUARTER.PLATE 

A commercial photographic size, 4J in. by 
31^ in., one quarter of a whole plate. 

QUARTZ (Pr., Quartz; Ger., Quarz, Bergkrystall) 

Synonym, rock crystal. Native anhydrous 
silicates of potash and soda, used for the con- 
struction of lenses, prisms, etc., for the examin- 
ation of the ultra-violet rays. 

QUICK PRINTS FROM WET NEGATIVES 

The work of taking a print from a wet nega- 
tive. A sheet of bromide or gUvSlight paper 19 
soaked in water until quite hmp, and the 
negative placed in the water with it. The 
two are then brought into contact, film to 
film, while under water and of course in the 
dark-room. The negative and paper are re- 
moved from the water, the glass side wiped 
dry, exposure made to the light, and the 
print developed and fixed in the u.sual way. A 
printing frame is not necessary, but if the light 
used for exposing is very strong it is advisable 
to shield the back of the paper with a piece of 
cardboard. The paper should be taken from the 
wet negative very carefully, and preferably under 
water. Another plan is to immerse the rinsed 
negative for five minutes in a 10 per cent, solu- 
tion of formaline, then in hot water for about two 
minutes ; it should take about five minutes to dry. 

The arrangement for enlarging or reducing 


direct from the wet negative, shown in the 
diagram, may be much simplified if set sizes 
are always used. In one end of an oblong box 
is cut an aperture to take the wet negative, or 
it may be dropped into grooves as shown. At 
the opposite end is a hinged door, to which the 
paper is pinned. A sliding partition holds the 
lens. The wet negative is placed in position, 
ground glass substituted for the hinged door, 



Arrangement for Enlarging or Reducing 
from Wet Negative 


and the image focused by moving the partition 
holding the lens. The box is then taken into 
the dark-room, where a piece of bromide paper 
is pinned to the door, which is then closed and 
the box taken into daylight for the purpose of 
making the exposure. The size of the box will 
depend upon the focus of lens used, size of 
negative, and degree of enlargement or reduction. 
The advantages of such an arrangement are 
that the negatives do not need lengthy washing 
before the print can be made, and that the 
picture may be reproduced of any size upon the 
paper. A fixed-focus enlarger for wet nega- 
tives is on the hnes of the apparatus shown at 
A in the article “ Enlarging by Dayhght.*' 
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QUICK STUFF 

A term applied, in the early days, to acceler- 
ators, which hastened development. 

QUILLAIA (Fr., ticorce de quillay ; Ger., 
Quillajarinde) 

Synonyms, quillaja, soap, Panama, China or 
Murillo bark. The dried bark of Qutllaia 
saponaria deprived of its peridermis. It is met 
with in large flat pieces about ^ in. thick, brown- 
ish white outside, and smooth, shiny white 
inside. The powder causes violent sneezing. 
A semi- alcoholic tmcture is sometimes used as 
an addition to paper emulsions, or the active 
principle saponine is used m the same way, its 
purpose being to give smooth, even coating. It 
has also been used as a vehicle for the pigments 
for colouring prints. 

QUININE SULPHATE (Fr , Sulfate de quinine ; 
Ger., Schwefehaures Chimn) 
(CaolIa4N208)aH2S04 7lItO Solubilities, in- 
soluble in water, soluble in dilute acids. It is m 
the form of white, lustrous, fragile, needle-like 
crystals, obtained from cmchona bark It is oc- 
casionally used when dissolved m dilute sulphuric 
acid as a screen to cut out the ultra-violet. 

In process work, when reproducing drawings 
in which Chinese white has been largely used, 
it has been found advantageous to employ a 
liquid filter consisting of a i per cent, solution 
of quinine sulphate dissolved by the aid of a 
few drops of sulphuric or nitric acid. 

QUINOL 

A synonym for hydroquinone. 

QUINOLINE AND QUINOLINE BLUE 

Synonyms for cyanine. 

QUINOLINE RED ( 5 ^^ “ Chinoline Red.*') 

QUINOMET (Fr., M&toquinone ; Ger., Meto~ 
chinon) 

Synonym, mctoqumone. CaH4(OH)g -f- C^II- 
(OH)(NHCH3)a. Solubility, i in 100 of water. 
A developing compound composed, it is said, 
of metol and hydroquinone, and introduced by 
Messrs. Lumi^re and Seyewetz, of Pans, in 1903. 
It can be used with or without an alkali. The 
following is suitable for time exposures : — 

Qumomet. . . 24 grs. 5*5 g. 

Sodium sulphite (anhy- 

drous) . . .144 „ 33 „ 

Water . . . 10 oz. 1,000 ccs. 

This is ready for use. For “ instantaneous " 
exposures, 300 mins of acetone should be added, 
or 100 grs. of sodium tnbasic phosphate, or 
50 grs of caustic lithia. The quinomet must be 
dissolved in the water first, 

QUINONE (Fr., Quinone ; Ger., Chinon) 

Synonym, benzoquinone. C4H4O2 Molecular 
weight, 108. It is m the form of golden-yellow 
prisms obtained by oxidising aniline with sul- 
phuric acid and potassium bichromate. Solu- 
bilities, slightly soluble in water, soluble in 
alcohol and ether and alkaline solutions. It 
hardens gelatine, but stains it deep brown. 
When dissolved as in the following formula, 


Quinone . . .24 grs. 5*5 g. 

Sulphuric acid . . 96 mins. 20 ccs. 

Water to . . .10 oz. 1,000 w 

it acts as a reducer, and, like ammonium per- 
sulphate, acts on the high lights more than the 
shadows. With potassium bromide, thus — 

Quinone . . .24 grs. 5-5 g. 

Potassium bromide .120 ,, 28 ,, 

Distilled water to . 10 oz. 1,000 ccs. 

it converts a silver image into a reddish brown 
compound, probably silver oxybromide Ag^BrjO, 
which can be treated with ammonia to form a 
dark brown image ; sodium or potassium car- 
bonate also gives dark brown, and at the same 
time intensifies ; “ hypo " reduces the image 
without changing the colour ; sodium sulphite 
or bisulphite gives greenish brown ; and amidol 
behaves in the same way. 

QUINONE INTENSIFIER AND TONER 

Introduced m 1910 by Messrs, Lumidre and 
Seyewetz. By adding to solutions of qumone 
and its sulphonic derivative a sufficient quantity 
of a bromide or a chloride, and immersing a 
negative therein, the silver image attains a 
certain degree of intensification, its colour 
becoming gradually reddish brown in the case 
of quinone, and yellowish brown when using 
the sulphonic qumone. The following are the 
original formulae : — 

Quinone 

Quinone . . .22 grs. 5 g. 

Potassium bromide .110 ,, 25 ,, 

Water . . . 10 oz. 1,000 ccs. 

Quinone Sodium-sulphonate 
Quinone sodium-sul- 

phonate . . 45 grs. 10 g. 

PolaSvSiuin bromide .110 ,, 21; ,, 

Water . . . 10 oz. 1,000 ccs. 

The image thus obtained has slight general 
opacity, which disappears on immersing the 
plate after a brief rinse in a solution of liquor 
ammoniae i part and water 10 parts. The 
quinone-sulphonate gives a more yellowish and 
less intense action, and the first formula is pre- 
ferable to the second. 

QUINONE REDUCER 

Certain quinone bodies in acid solution have 
Been found by Messrs. Lumidre and Seyewetz 
to act as reducers, giving effects similar to those 
of ammonium persulphate. A formula is given 
under the heading “ Quinone ” ; another is : — 

Sulphuric acid . . 90 mins. 17 ccs. 

Benzo-qiunone . . 22*5 grs. 5 g. 

Water . . .10 oz. 1,000 ccs. 

The action is arrested by rinsing in water and 
then in a sodium sulphite solution (i oz. in 
5 oz. of water), afterwards washing well. 

QUINONE SODIUM-SULPHONATE (Fr., 

Quinone sulfonate de sodium ; Ger., 
Chinonnatriumsulfonat) 

Synonym, benzoquinone sodium sulphonate. 
C4PI4O2 SOgNa. Molecular weight, 21 1. For its 
use, see “ Quinone Intensifier and Toner." 
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RACK AND PINION (Pr., CrSmailUn ; Ger., 

Zahnsiange und Getnebe) 

The mechanical device by which the distance 
between lens and focusing screen is usually 
regulated. It consists of a steel pinion A work- 
ing on a brass rack B, the grooves in which 
engage with the teeth or flutings on the pinion. 
Generally, two racks are fitted underneath the 
extension frame of the camera, one at each side. 



the pinion being let into the baseboard at a right 
angle with the racks and worked by a miUed- 
head screw at the side of the camera. For 
accurate focusing, it is important that the rack 
and pinion should not be too coarse, and there 
should be no looseness or shake. Modem 
cameras have frequently a rack and pinion 
adjustment to other parts besides the focusing 
arrangement — for example, on the rismg and 
cross front movements. Rack and pinion 
adjustments are also fitted to enlarging lan- 
terns, etc. 

RACKS, DRYING AND WASHING {See 
“ Drying Rack.”) 

RADIOACTIVE SUBSTANCES 

Substances from which minute particles are 
continually being propelled at a high velocity. 
These particles affect the sensitive film of a dry 
plate or the crystals of certain chemicals which 
fluoresce when brought into close proximity to 
the radioactivity ; this fluorescence is visible to 
the eye in a darkened room. 

The most important radioactive elements 
are radium, uranium, actinium, polonium, and 
thorium, and from these three kinds of radiations 
are emitted, known as alpha, beta, and gamma 
rays. The alpha rays are readily absorbed by 
air or any soud matter which may lie in their 
path. The alpha particles arc of comparatively 
large size, comparable to that of an atom, and 
carry charges of positive electricity. They are 
slightly deflected by a magnetic field. The 
beta rays are negatively charged, and are 
strongly deflected by a magnetic field. The 
particles are much smaller than those of the 
alpha rays, and are known as electrons. The 
beta rays are similar to the cathodal rays of an 
X-ray tube. Gamma rays do not seem to be 
deflected by a magnetic field, and have the 
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greatest penetrating powers of any of the rays ; 
they are probably the product of the beta rays. 

RADIOGRAPH 

A photograph produced by the X-rays. 

RADIOGRAPHY {See “ X ray Photo- 
graphy.”) 

RADIOTINT PROCESS {See “ Dansac-Chas- 
sagne Colour Process.”) 

RADIUM (Pr. and Ger., Radtutn) 

Atomic weight, 226*5. F.adium occurs in 
pitchblende, an oxide of uranium, in association 
with uranium, lead, barium, and other metals. 
It is prepared from pitchblende, or from the 
residues after uranium has been extracted there- 
from. In the preparation of radium, a barium 
chloride which is highly radioactive is extracted 
from pitchblende ; from this barium chloride, 
radium chloride is isolated by elaborate processes 
of fractional crystallisation. One ton of pitch- 
blende yields fifteen pounds of barium chloride, 
from which only a few grains of radium chloride 
can be separated. 

RAPID DEVELOPERS 

Metol, rodinal, and other developers of the 
newer type (so-called) are often referred to as 
rapid developers because they produce the 
image far more quickly than some of the other 
developers — Pyro, for example. As explained, 
however, under the heading of “ Development, 
Factorial,” those images which appear very 
quickly need developing for a considerable time 
in order to secure proper density, so that, after 
all, one normal developer is not so very much 
more rapid than another. The following table 
was compiled by Alfred Watkins after making 
some comparative tests ; the fimal density or 
printing power was about the same, but the 
results at the various stages before the desired 
density was arrived at were very different 






Developer 

o' 5: K 

Factor 

S ^ ^ 

Si ^ 


<3 •* 


A'i 

Pyro 

16 

7 

li 

Metol 

5 

22 


Ortol 

15 

8 

2 

Adurol 

50 

5 

4 

Kachin . . • • ’ 

42 

9 

6 } 

Hydroguinone 

Glycine 

62 

62 

5 

6} 

5 i 

7 

Metol-hydroquinone 

7 

13 
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Thus a mixture of metol-hydioquinone is under 
normal circumstances the most rapid developer, 
even though the image takes longer to appear 
than with metol alone. Pyro- acetone {see 
“Acetone”) without bromide makes a very 
rapid developer, and gives good negatives of 
excellent density in three or four mmutes. This 
at first sight appears longer than the time given 
for pyro or metol-hydroquinone developers in 
the Watkins table on p. 449, but Watkins used 
test slips for judging density, and not actual 
negatives ; therefore the times of development 
given m the table are only comparative, and a 
rough calculation shows that were pyro-acetone 
included in the table it would be about i. 

RAPID EMULSIONS {See “Emulsions for 
Development ”) 

RAPID PLATES (Fr., Plaques ultrarapide ; Ger., 
Hochempfindliche Flatten) 

Plates coated with a highly sensitive gelatino- 
bromide emulsion. Of recent years, the advances 
in emulsion making have given us plates of very 
high speed and of general satisfactory freedom 
from fog. At the present time there is a great 
craze, particularly among amateurs, for very 
rapid plates, but in many cases equally as good 

not better — results can be obtained on slower 

plates, which are usually less prone to chemical 
fog and possess a much l^er gram. 

RAPID RECTILINEAR LENS 

This, the most popular type of photographic 
lens, was introduced almost simultaneously by 
J. H. Dallmeyer and Steinheil in 1866, and held 
the premier position for all classes of outdoor 
work imtil the arrival of the anastigmat. Even 
now, most moderate-priced cameras are fitted 
with R.R. lenses, mostly of excellent quality. 
The rectilinear lens is composed of two cemented 
combinations, usually symmetrical, and has an 
initial intensity of //8 (approximately). Either 
of the combinations may be used singly, but 
require stopping down to about //22 (//ii of the 
complete lens) to secure an absolutely sharp 
image. The rectilinear is an excellent lens for 
-copying, architectural, and process work, while 
the larger sizes are useful for portraiture, {See 
also “ Rectilinear.”) 

RAPID SYMMETRICAL LENS 

A rapid rectilinear lens, having both com- 
binations of similar construction and of equal 
focal length. 

RAPIDITY 

A term applied to the working aperture of 
lenses (Pr , RabidiU, ClarU ; Ger , Lichtkraft), and 
also the speea of plates (Fr., Sensibility ; Ger., 
Lichtempfindhchkett). 

RAY 

In optics, a ray of light may be assumed to 
have the properties of a Ime in geometry — that 
IS to say, it has length without breadth or thick- 
ness. A bundle of rays which converge to or 
diverge from a given point is called a pencil of 
rays. 

RAY FILTER {See “ Colour Screen or Filter.”) 


RAYOMETER (Fr., RayonmHre ; Ger., 
X'Strahlen Messer) 

An appliance used in testing the sensitiveness 
of plates to X-rays. One form consists of a 
quadrant of aluminium of graduated thickness, 
the different thicknesses being in concentric 
steps. The sensitiveness of the plate, as com- 
pared with another, is indicated by the thick- 
ness of aluminium through which the rays are 
shown to have penetrated when the plate is 
developed. The rayometer may also be used 
to compare the power of different vacuum tubes, 
by placing it between the excited tube and a 
fluorescent screen, the thickness penetrated being 
visible on the screen. 

READE, JOSEPH BANCROFT 

Born at Leeds, 1801 , died at Bishopsboume, 
1870. Chemist, microscopist and photographic 
experimentalist and discoverer. He was the first 
to employ “ hypo ” as a fixing agent (1837), and 
tannin as an accelerator ; he was also the first to 
produce a negative on paper by means of gallic 
acid and silver nitrate (1837). He was the first 
to take photomicrographs with the solar micro- 
scope, and these he called “ solar mezzotints.” 

RECORD PRINTS 

Photography has unique advantages as a 
means of producing graphic records of persons, 
places, and things, for future reference. In spite 
of the enthusiasm and industry of several 
associations, the work of securing permanent 
records is still far from being attacked with 
systematic completeness, and it is highly desir- 
able that some effective co-ordination of work 
and control of the results should be instituted. 
Meanwhile, it would be well if every possible 
opportunity were seized of making photographic 
records of any worthy subject, making careful 
notes of necessary data for future reference. 
The best view -points and lighting should be con- 
sidered, and the resulting prints should be made 
m some permanent process, such as platinum or 
double- transfer carbon. The work can only be 
done adequately when the record maker has a 
knowledge of what is desirable for his attention, 
and this knowledge is frequently most easily 
acquired by local workers. Hence the need for 
a widely distributed army of capable photo- 
graphers with an interest m record work. 

Attention should be devoted first of all to old 
buikhngs and their details when there is any 
likelihood of their near disappearance ; to objects 
of antiqmty or historical interest ; to natural 
scenery about to vanish before the builder ; to 
interesting local customs and ceremonies ; to 
obsolete forms of dress and equipment ; in short, 
to anything interestmg that is not likely to be 
seen by future generations and of which a 
pictorial record will be of value. The results 
should be entrusted only to the custody of those 
who appreciate their value and will assure their 
preservation. 

RECTIFIED SPIRIT {See “Alcohol.”) 

RECTIGRAPH (Fr., Rectigraphe ; Ger., Rckti- 
graph) 

A name given to certain makes of doublet lenses. 
The term is equivalent m meaning to rectilinear. 



Rectilinear 
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RECTILINEAR 

Capable of reproducing straight lines correctly 
and without distortion. The term can be cor- 
rectly applied to any non-distorting lens, includ- 
ing all the anastigmats, but it is usually asso- 
ciated with the older types of doublets known as 
rapid or wide-angle rectilinears. 

RED CHROMATE OF POTASH {See “Potas- 
sium Bichromate.’*) 

RED FOG {See “ Fog, Colour, etc.”) 

RED LIGHT {See “Dark-room Illumination” 
and “ Safe Light.”) 

RED PRINTS 

These can be produced by several processes. 
Carbon prints in red chalk or terra-cotta red 
are the most perfect and the most satisfactory. 
Bromide prints toned by the sulphide process 
can also be made to yield a good red, similar to 
red chalk. Silver prints, very lightly toned, will 
be a good red brown, but all rich colours in silver 
printing tend towards purple brown rather than 
a pure red brown. 

Red prints are often made by printing on 
plain paper and simply fixing with a “ hypo ” 
bath for the purpose of drawing upon in water- 
proof ink for the bleaching-out process. 

RED PRUSSIATE OF POTASH {See 
“ Potassium Ferricyamde.”) 

RED SILVER CHLORIDE {See “Silver 
Chloride.”) 

REDCOL 

A “ cold ” enamel process for zinc, introduced 
by Penrose. The zinc is first coated with a red 
varnish of a resinous nature forming an acid 
resist ; this is covered with bichromated fish- 
glue, dried, and exposed under a half-tone 
negative. The unaltered fish-glue is washed 
away in development, leaving the red varnish 
exposed between the dots. The plate is immersed 
m methylated spirit, which dissolves the red 
varnish uncovered by the fish-glue image. Next, 
the fish-glue covering is wiped away, and the 
image remains in the acid-rcsistmg varnish, and 
can be forthwith etched, without the buming- 
in necessary in the fish-glue enamel process. 

RE-DEVELOPER 

A second development of a plate, either with 
a similar developer to that first applied or with 
a modified solution, is possible. Many years ago 
B. J. Edwards introduced a vSpecial method of 
re-developing over-exposed plates which was 
very effective. 

His special developer should take the place of 
the normal developer as soon as the over-exposed 
image flashes up ; — 

A. Pyro . . .170 grs. 39 g. 

Sodium metahi sul- 
phite . . 170 „ 39 „ 

Water to . .10 oz. 1,000 ccs. 

B. Sodium carbonate 3 oz. 100 grs. 353 g. 

Potassium bromide 340 grs. 78 „ 
Water to . 10 oz. 1,000 ccs. 

Use equal parts of A and B. The solution is so 


highly restrained that it will hardly develop 
detail, but density goes on increasing. 

Re-development forms an essential feature In 
Wellington’s silver intensification process, and 
also in re-halogemsation. It is also used in some 
forms of mercurial and chromium intensification. 


REDUCERS 

Solutions used for reducing the density of 
negatives, etc. They include potassium ferri- 
cyanide in a solution of “ hypo ” (this is the 
“Howard Farmer reducer”), potassium per- 
manganate, acidified (this is “ Namias’s re- 
ducer ”) ; ammonium persulphate ; ammonium 
persulphate in combination with sulphite, 
acidified (this is “Bennett’s reducer”); feme 
chloride ; cerium peroxide. Details of the 
methods of working will be found under the 
heading “ Reducing Negatives by Chemical 
Means,” and at the references there given. 


REDUCERS, COMBINED 

Potassium ferricyamde and ammonium per- 
sulphate reducers, having respectively different 
actions upon the density of a plate, have been 
combined by Coustet (1905). The ferricyamde 
increases and the persulphate reduces contrast, 
and the combined reducer is suggested for use 
with flat and uniformly fogged negatives. For 
over-exposed or over-developed negatives, 
Coustet's formula is : — 


Ammon, persulphate 
Potass, femeyamde 
Sodium hyposulphite 
Water to . 


200 grs. 46 g. 

25 „ 575 „ 

25 « M 57-5 n 

10 oz. I,f )()0 CCS. 


The proportions of ferricyamde and persul- 
jihate may be varied. Throw away after use 
W’hcn the negative is of correct density, immerse 
it in a 10 per cent, solution of sodium sulphite. 
For the two-solution form use : — 


A. Potass, ferricyanide 96 grs. 

Sodium sulphite . 2 oz. 

Water . . .10 ,, 

B. Ammonium persul- 

phate . .192 grs. 

Water . . .10 oz 


22 g. 
220 „ 

I, OCX.) CCS. 

44 K- 
1,000 CCS. 


The negative is placed in A until the brighten- 
ing action is complete, and then m B until the 
high lights are reduced, finally well washing. 


REDUCIN 

A developing substance of German origin, 
introduced m 1893. It acts very mueh like 
amidol. Vogel’s formula is : — 


Reducin . 
Sodium sulphite 
Sulphuric acid . 
Water 


26 grs. 6 g. 

218 ,, 50 ,, 

5 nims. I cc. 

10 oz. 1,000 CCS. 


REDUCING NEGATIVES BY CHEMICAL 
MEANS 

Most of the methods of reducing negatives 
modify the gradation by acting to a greater 
degree at one end of the scale than at the other. 
The special character of each being known, 
advantage may be taken of its properties to 
improve or modify an unsatisfactory negative. 
The following are the chief methods of reducing 
negatives by chemical means : — 
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(1) Potassium Ferricyanide in a solution of 
“ hypo ” (Howard Parmer’s reducer). Prepare a 
lo per cent, solution of potassium ferricyanide 
(red prussiate of potash) ; this solution will keep 
indefinitely. When required for use from lO to 
6o mins, of the solution are added to an acid 
solution of 2 oz. or 2 J oz. of “ hypo ” in 20 oz 
of water. The “ hypo ” must not have been pre- 
viously used for any purpose. A solution strong 
in ferricyanide should be employed if consider- 
able reduction is required , for less reduction a 
weak solution is more under control. The ferri- 
cyanide should be added to the “ hypo ” at the 
moment of commencing reduction, as the mixed 
solution deteriorates rapidly. Soak the plate in 
water for half an hour before treatment, and 
rock the dish during reduction to ensure even 
action. When desired, the negative is with- 
drawn and well washed. The general quality 
will be improved by immersing it, after a 
slight rinsing from the reducing solution, for 
a few minutes in an acid “ hypo ” bath of the 
same strength as that used for mixing the 
reducer. 

This reducer acts more on the weak tones, or 
shadow portions, of a negative than on the strong 
tones, or high lights. A moderate reduction of 
the high lights may be accompanied by com- 
plete obliteration of the feeble details in the 
shadows. It is a very valuable method for 
dealing with over-exposed, foggy or veiled 
negatives, since it mcreases contrasts as it 
reduces density. The character of the result is 
not affected by the strength of the solution or 
proportion of ferricyanide present. A weak 
solution acting for a long time gives the same 
result as a strong solution for a shorter time. 

(2) Ammonium Persulphate, — H. W. Bennett’s 
method is to prepare a stock solution containing 
ammonium persulphate, sodium sulphite, sul- 
phuric acid (pure), and water; the exact pro- 
portions will be found under the heading “ Ben- 
nett’s Reducer.” The workmg solution is a 
mixture of i part of the sto^ solution and 
4 to 8 parts of water. 

The negative must be soaked in water for an 
hour, immersed in the solution, and the dish 
rocked until sufficient reduction has taken place. 
The solution will become slightly opalescent or 
milky in appearance, but this is an indication of 
its working satisfactorily. When desired, the 
plate is removed from the solution, rinsed rapidly, 
and placed for not longer than six minutes in 
an acid ” hypo ” bath of the strength already 
stated, afterwards well washing. A shorter 
immersion in the ” hypo ” solution would be 
sufficient to check the progress of the reduction, 
but by remaining for six minutes the plate is 
left m such a condition that subsequent in- 
tensification or any other treatment can be 
successfully applied if desired. Without the 
“hypo” bath after treatment is practically 
possible. 

The character of the result given by reducing 
with ammonium persulphate varies according to 
the degree of reduction. lu the early stages the 
dense parts of the plate only are attacked, and 
they may be appreciably reduced without any 
perceptible action on the weak shadow details. 
With a moderate degree of reduction, the high 
lights will decrease considerably in strength 


with only a slight loss in the shadows. After 
this, however, the action gains in force in the 
shadows, and prolonged reduction results in a 
loss of strength in the shadow details equal in 
proportion to that of the strong tones. The 
most useful character of ammonium persulphate 
is that of correcting or harmonising harsh con- 
trasts, which it accomplishes by reducing the 
strong tones to a much greater degree than the 
weak details. But in order that full advantage 
may be derived from this quality, it is essential 
that the action should not be prolonged. The 
plate must be carefully watched, and withdrawn 
from the solution as soon as any action can be 
detected in the weaker parts. 

(3) Potassium Permanganate. — ^The use of an 
acidified solution of potassium permanganate 
followed by a weak solution of oxalic acid for 
reducing negatives is due to Prof. Namias. The 
oxalic acid bath, however, is injurious to some 
plates, particularly those composed of soft 
gelatme. It softens the film and causes the 
more transparent parts to become opalescent and 
useless for printing. With some plates it works 
satisfactorily. The following modified method 
of working is quite satisfactory and free from 
the objections that apply to oxalic acid. Two 
stock solutions are necessary : — 


A. Potassium perman 

ganate 
Water . 

B. Sulphuric acid 

(pure) 

Water . 


20 grs. 4*5 g. 

10 oz 1,000 CCS. 

100 mms 21 CCS. 
10 oz 1,000 ,, 


Take i dram or 10 ccs each of A and B, and 
add sufficient water to make i oz. or 80 ccs. For 
considerable reduction use a larger proportion 
of A and B The negative should be soaked 
in water for an hour, placed in the solution, the 
dish being rocked until the reduction is sufficient, 
rmsed rapidly in two or three changes of water, 
immersed in an acid fixing bath for a few minutes, 
and then washed and dried. A solution of 
potassium metabisulphite may be substituted 
for the acid “ hypo,” but the latter is prefer- 
able. The reduction effected by acidified 
potassium permanganate is almost uniform 
throughout the scale, but there is slightly 
greater reduction in the strong tones than 1 n the 
weak shadow details. 

(4) Cerium Peroxide. — This is obtainable in the 
form of a concentrated solution which keeps 
moderately well. To i drm. of this solution 
add sufficient water to make i oz. ; immer.se 
the negative in this until the desired reduction 
has been attained; then wash and dry. It 
acts in a greater degree on the shadow details 
than on the stronger parts, but the difference is 
not quite so great as in the case of the ferri- 
cyanide reducer. The plate, after reduction, is 
very clean and the image is of a good colour. 

(5) Ferric Chloride. — ^This reducer is different 
in character from the preceding ones. The 
following stock solution may be prepared, but 
it does not keep well for more than a few weeks ; 

Ferric perchloride . 60 grs. 14 g* 

Citric acid . . 120 ,, 28 „ 

Water . . . 10 oz. 1,000 ccs. 


For use, add to J oz. of this solution enough water 
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to make i oz. Allow the negative to remain in 
the bath for about two minutes, rinse, transfer 
to an acid “ hypo bath for a few minutes, and 
wash and dry. lyonger immersion in the reduc- 
ing solution will produce no greater effect, as the 
reduction is a fixed quantity. The degree of 
reduction is slight, the negative losing about 
one-eighth of its density uniformly throughout 
the scale. The operation may be repeated, one- 
eighth of the strength being removed each time. 

Reduction by re-halogenisation is treated in 
the article on re-halogenisation. 

REDUCING NEGATIVES BY MECHANI- 
CAL MEANS 

These methods are suitable only for local 
work. One method is to rub down the part that 
it is desired to reduce by means of a soft rag 
moistened with methylated spirit. Two thick- 
nesses of soft rag may be stretched over the 
finger-tip, moistened with the spirit, and rubbed 
on the plate with a firm pressure. For smaller 
portions the rounded end of a pen-holder may 
be substituted for the finger ; while for very 
small details the rag may be held on a small, 
pointed stick. The film will not be scratched 
or tom if the rag is kept thoroughly wet with 
the spirit. Use a new portion of the rag each 
time fresh spirit is applied, as the used part 
will probably be black from the deposit worked 
off the negative. The work should be done on 
a retouchmg desk, so that its progress can be 
watched. As it is purely mechanical, the effect 
can be graded or varied as desired, and no line 
of demarcation will show either at the beginning 
or the end. Halation and similar defects can be 
very successfully treated by this method. 

liaskett’s reducer {which see) can be substi- 
tuted for methylated spirit, and used in the 
same manner. Instead of the metal polish, fine 
tripoli powder may be used if preferred. 

Both of these methods of reducing by mechan- 
ical means may be employed very effectively for 
removing iridescence or surface staining from 
negatives. 

REDUCING PRINTS 

Prints can seldom be reduced satisfactorily. 
Silver prints on P.O.P. may be slightly reduced 
by means of Farmer’s reducer, but if consider- 
able change is attempted the general quality of 
the pnnt suffers, and the colour is spoiled. It 
IS better to make a new print when possible. 
Bromide prints may be reduced the same way, or 
with ammonium persulphate, but it is not desir- 
able to carry the action far or the print will be 
ruined. For reducing prints, the solutions 
should be used very much weaker than for nega- 
tives, one-fourth of the strength being ample. 

REDUCTION AND ENLARGEMENT, 
CALCULATING DISTANCES IN 

The rule for finding distances when reducing 
is : Divide the longer base of the image to be 
reduced by the longer base of copy desired, 
which will give the number of times of reduction ; 
to this add i and multiply by the focal length of 
lens used. The result will be distance between 
lens and object, and this distance divided by the 
ratio of image to object will give distance between 
lens and plate. As an example, assume that a 


picture measuring 8^ in. by 6^ in. is to be re- 
duced to a base of 2j in., using a lens of ii in. 
focal length. Then 8^ -h 2^ = 3f, number of 
times of reduction; (3^ -f i) x ii = 48!, dis- 
tance from lens to picture; 48-1- 3^ = 14J, 
distance from lens to plate. It will be seen from 
this that the working distance of lens is increased 
from II in. to 14^ 111., and therefore the working 
aperture of the lens is reduced ; thus /^i i becomes 
fji 4 i, and this factor has to be taken into account 
when estimating the exposure. 

The accompanying table supplies the data for 
reduang or enlarging a copy, when the focal 
length of lens is known. The figures given are 
for linear enlargement ; for example, 3 in. to 
12 in. = an enlargement of four times, or, vice 
versa, a reduction to one-fourth. It is important 
to note that when reducing (copying, slide- 
making, etc.) the greater of the two numbers 
given in each square of the table is the distance 
from the original to the lens, and the smaller 
number is the distance between plate and lens. 
When enlarging, the greater of the two numbers 
is the distance from the lens to sensitive paper, 
and the smaller number is the distance between 
lens and negative. 

The figures m each square in line with the 
focal length of lens give the distances on each 

TABLE FOR ENLARGING AND REDUCING 


Tttne^ of Reduction and Enlargement 



1 

8 

8 

4 

5 

6 

7 

8 

In 

In 

In 

In 

In 

In 

In. 

In. 

In 


4 

6 

8 

10 

12 

14 

16 

18 

2 

4 

3 

2ii 

2i 

2f 

2i 

2f 

24 


5 

7 i 

10 

1 124 

15 

174 

20 

224 

5 

d 

3 i 

3 i 

3 

2H 

2? 

24 i 


6 

9 

12 

IS 

18 

21 

24 

27 

3 

6 

4 l 

4 

3 i 

3 i 

34 


34 

3 i 

7 

loi 

14 


21 

244 

28 

314 

7 

5 t 

4 l 
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44 
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4 
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8 

12 

16 

20 

24 

28 

32 

36 

4 

8 

6 

si 

5 

44 

4 l 

4 l 

44 

4 l 

9 

13I 

18 

224 

27 

314 

36 
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9 

61 

6 
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5 ? 

54 

54 
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10 

15 

20 
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30 
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40 

45 

5 

10 
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64 

6 
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5 » 

si 

5} 

II 

I 6 i 

22 
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33 

384 
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II 

H 
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64 

64 
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18 

24 

30 

36 

42 


54 

6 

12 

9 

8 

74 

7 l 

7 

6 r 

61 


14 

21 

28 

35 

42 

49 

56 

63 

7 

14 

loj 

9 i 

84 

H 

84 

8 

7 l 
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24 

32 

40 


36 

64 

72 

8 

i 6 

12 
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10 

9 ? 

94 

94 
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18 

27 

36 

45 

54 i 

63 

72 

81 

9 

18 


12 

114 

loj 

io 4 

io 4 
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10 

20 

30 

40 

50 

60 1 

70 

80 

90 

20 

15 

I 3 i 

124 

12 

Ilf 

IXf 

114 

XI 

22 

33 

44 

55 

66 

77 

88 

99 

22 

16I 

14I 

134 

134 

12a 

124 

12I 


24 

36 

48 

60 


84 

96 

108 


24 

18 

16 

15 

Ml 

X 4 

134 

134 
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side of the lens for copying same size and for 
enlarging up to eight times. Assume that a 
whole-plate prmt is to be reduced to a quarter 
of its size and that a lens of 5J in. focal length 
is to be used. I^ok for the 4 on the top line 
(number of times) and for the 5^ in the left- 
hand column (focal length of lens) ; where the 
two columns meet will be found the numbers 
and 6J, indicating that the distance between 
prmt and lens will be 27 f in. and between lens 
and plate 61 in. If, however, a negative is 
bemg enlarged four times, 27 1 in. will represent 
the (hstance between sensitive paper and lens, and 
61 in. the distance between lens and negative. 


REDUCTION AND ENLARGEMENT: 
CALCULATING SIZES OF IMAGES 

By means of the simple rule of proportion, 
sizes of reduced or enlarged images can readily 
be found. If a print 9 in. x 4^^ in. is to be 
reduced to measure 2|- in. on its longer edge, 
then the shorter edge will be as 9 to 2| so is 

4} to Or, 9 : 4} : : 2} : 


4 


I I I 

^ 9 == 


4 9 144 

A booklet published by Penrose gives tables 
arranged as here shown : — 

4 X X 3 X 

Reduces to 
X X X 

3 X 25 X 21- X Ij 

2 V X 2^ X X if 

2f X 2 X If X If 


irVi. say if in. 


2f 


REFLECTIONS IN CAMERA 

Unless a circular plate is used, and the camera 
is so designed that all rays from the lens reach 
the plate without obstruction, a certain amount 
of reflection will be caused by light striking the 
bellows or the internal woodwork. The bellows 
should be coated with a dead black to minimise 
those reflections that are unavoidable, and it 
should not be allowed to get shiny. Reflections 
are almost certain to occur when using a lens 
capable of covering a larger plate than the size 
for which the camera is intended. The super- 
fluous light all round the image falls upon the 
surrounding bellows and woodwork, and is 
reflected and re-reflected from one part to the 
other — sometimes even to the lens and back 
again. Much of the reflected light is absorbed 
by the dead black or trapped by the folds of 
the bellows, but what escapes tends to fog or 
degrade the brilliancy of the negatives. Re- 
flections may be caused also by brasswork, such 
as portions of the lens tube or diaphragm, from 
which the black has worn off. When such places 
are noticed they should be re-blackened. Where 
reflection is suspected, remove the focusing 
screen and place the eyes at the back of the 
camera, covering the latter and the head with 
a cloth to exclude all light but that coming 
through the lens. After a few seconds, to get 
accustomed to the comparative gloom, a fairly 
good idea may be obtained whether or not the 
fault is present to any detrimental extent. 

REFLECTOR CAMERA {See ‘ Reflex 
Camera.”) 


Assume that a print 4 in. x 3 in. is to be reduced. 
Select a table m which the black figure in the 
top left-hand corner corresponds to the largest 
dimension of the original, in this case 4 in. 
Assume that this has to be reduced to 2f in. 
Run down the column under 4 until 2 } is reached. 
Also run along the top line to the right of 4 
until the other dimension (3) of the original is 
reached. Then at the intersection of the col- 
umns will be foimd the desired dimension — 
namely, if, so that the 4 in. x 3 in. print will 
reduce to 2^ in x if in , as can be proved by 
the rule of proportion previously given. 

REDUCTION, MECHANICAL 

This includes the method of slightly reducing 
density by expansion of the film {see ” Enlarging 
by Stripping”), and also those methods de- 
scribed under the heading ” Reducing Negatives 
by Mechanical Means ” 

REFLECTED LIGHT 

Light which does not reach the object direct, 
but which is reflected thereon. The table given 
under the heading “ Light, Absorption and 
Reflection of,” shows the amount of light 
reflected from various substances as compared 
with that which falls upon their surfaces. 

REFLECTING SCREEN 

A reflector, usually of white material, and 
used in portraiture. {See also “ Reflectors for 
Portraiture.”) 

REFLECTION {See Mirror Photography.”) 


REFLECTORS FOR PORTRAITURE (Pr., 
^cran d' iclairage, Rifiecteur ; Gcr., Be- 
leuchtungsschirmy Refiektorschirm) 

White or light-coloured screens used to prevent 
heavy shadows on the sitter’s face at the side 



Studio Reflector with Head Screen 

farthest from the light. They usually consist 
of canvas, calico, muslin, or other suitable fabric 
stretched on a frame supported by feet or by a 
stand, and having provision for adjustment at 
any desired angle. A typical studio reflector 
with a head screen above it is here illustrated. 
A pure white reflector is seldom desirable, cream 
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or very light grey being preferable. For some 
special purposes, though very rarely, mirrors are 
used. The principle involved in the employment 
of reflectors is explained under the heading 
“ Portraiture.” 

REFLEX CAMERA (Fr., Chantbre miroir ; 

Ger., Sptegel-reftax Earner a) 

Synonym, reflector camera, A camera in 
which the image is focused on a horizontal 
ground glass screen by the aid of a surface- 
silvered mirror inclined at an angle of 45°, the 
latter being automatically swung out of the 


Typical Reflex Camera 

way when exposing the plate. The reflector 
principle was suggested very many years ago 
(^ee “Camera” and “Camera Obscura”), but 
it is only of recent years that the mechanical 
perfection of the reflex hand camera has been 
achieved. A and B show respectively the ex- 
terior and interior of a typical reflex camera, the 
lettering being the same in both ; M is the 
hinged mirror, t the lens, s the horizontal focus- 
ing screen, H the hood shielding the last-named 
from extraneous light, F the focusing pinion, 
R the release that operates both shutter and 
mirror, and P the position of the plate. The 
dotted lines show the manner in which the image 
is reflected to the screen. The hood folds down 
flat when not in use. In desigmng these cameras 
great care has to be taken to secure identity of 
focus on the screen and at the position of the 
plate. The mirror is usually arranged to swing 
upward by means of springs or levers directly the 
shutter release is pressed, and to resume its former 
position after the exposure. In the majority of 
reflex cameras a focal-plane shutter is fitted. The 
advantages of the reflector principle arc that a 
full-size image is seen, and may be accurately 
followed or focused up to the very moment of 
exposure, using it desired, and seeing the effect 
of, the rising or swing front, or any other adjust- 
ment. Large aperture lenses and lenses of long 
focus may also be used on near objects without 
stopping-down, as may frequently be necessary 
in press work, whereas with an ordinary hand 
camera it would be next to impossible to 
secure sharp focus by scale under such con- 
ditions. 

Another form of reflex camera, but with a 
fixed mirror, is the twm-lens camera. 

REFRACTION 

When a ray of light falls upon any transparent 
medium it may be reflected, or it may pass 
through it, but in the latter case the waves of 


light are retarded in their passage, exactly in the 
same way as the wind is retarded in passing 
through a clump of thick trees. Take first a 
sheet of glass, shown in section by a, b, C, d in 
diagram A, on which falls a beam of parallel 
light, the successive positions of the wave front 
being represented by the transverse curves. On 
meeting the glass at right angles to the surface, 
A B, there is a slight retardation, but as practic- 
ally the whole of the wave front meets the glass 
simultaneously the relative positions remain the 
same and the direction of the ray is unaltered, 
although there is retardation m the glass, as 
shown by the curves being closer. If the beam 
strikes the glass at an angle, it is obvious that 
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part of the wave front strikes the glass before 
the other ; thus, as m diagram B, the point E 
will strike the glass before the point F ; as the 
wave is retarded m the denser medium, E moves 
to G, whilst F IS moving to H , therefore, the wave 
swings roimd slightly, or, as it is termed, is 
refracted. Again, after passing through the glass, 
I will meet the rarer medium, air, before j, and 
will, therefore, have moved to K before j has 
rea(flied and once more the ray swings round. 
Now, take only one surface of the glass, A B, as 
in diagram C, A B, and let i< be the ray incident 
at the pomt D, which is refracted to E ; then, 
with D as centre, describe the circle. Draw the 
normal c, D, F at right angles to the surface, A B, 
and from the point where the circle cuts the 
incident and rrfracted rays, e and E, draw the 
dotted lines E, M and E, N. Now it is obvious that 
the angle e, D, M is greater than E, D, n ; the sine 
of the angle of incidence, e, d, c, or sine t 

_ and the sine of the angle of refraction 

b, D 

or sine r == and the index of refraction is 
D, E 

• but it has just been shown that 
sine r ' 

F, M , . E, N 

sine t = and sine r = 

D V, J£ 

L, M 

, • . Sine i __ L, D 
sine r E, N 

d7e 

but E, D and D, E are radii of the same ci!cle, 
and, therefore, are equal to one another 

.• . E, M 

iJB J-. which is the index of refrac- 

E, N E, N ' 

D, E 

tion ; this is generally measured for the D line 
(mean x 5,893), and is denoted by the symbol /i. 
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Suppose in diagram C I,, M is 2 in. and E, N 
is 1*25 in. ; then 

= ^ = 1-6 
K, N 1-25 

which would be the index of refraction for this 
particular glass. The index of refraction is 



C. Diagram Showing How Index of 
Refraction is Found 

practically the ratio of the velocity of light in 
one medium to the velocity in another medium. 
In general, this refers to the velocity in the 
given medium and in air, though the absolute 
index of refraction is obtained when the medium 
is in a vacuum. 

REFRACTIVE INDICES (See “ Refraction.”) 

REFRANGIBILITY 

The quality or property of being refracted. 
(See “Refraction.”) 

REGISTER (Pr., Registre ; Ger., Register) 

A term employed to denote complete agree- 
ment between the position of the ground glass 
focusing screen and that of the plate in the 
dark-slide, without which the negatives will not 
be in focus. Lack of register between the dark- 
slides and focusing screen is seldom met with in 
good modern apparatus. To test the register of 
a suspected slide, focus sharply, then take a 
piece of ground glass the size of the plate, place 
it in the dark-^de ground side outward, and 
insert the slide in the camera with both shutters 
drawn and the separator removed. The ground 
glass should be pressed close to the front of the 
slide with the fingers, when if the image is still 
in sharp focus that side of the slide may be 
assumed to be in register. 

REGISTRATION OF PHOTOGRAPHS (See 

” Copyright.”) 

RE-HALOGENISATION 

A method of converting into a haloid salt the 
silver which forms the image of a negative, and 
then, by re-development, obtaining a negative 
of, if required, reduced density compared with 
the original. One of the most simple and satis- 
factory formulae is : 

Potassium f erricyanide 80 grs. 1 8 g. 

Potassium bromide . 120 ,, 27,, 

Water . . .10 oz. 1,000 ccs. 

The negative is immersed in this solution until 
the image is thoroughly bleached, as in mercurial 
intensification, and then well washed for about 
twenty minutes. It is now ready for re-develop- 


ment Any developer may be used. The plate 
must be exposed to light after bleaching ; but 
exposure during the washing will be found suffi- 
cient. If the negative is fully re-developed, the 
re-halogenised plate will be practically unchanged 
from its ongin^ character. But shorter develop- 
ment will naturally convert only a portion of 
the haloid salt into metallic silver, thereby pro- 
ducing a negative possessing less density &an 
the original. It is somewhat difficult to judge the 
d^ee of strength produced, although the de- 
velopment is carried out in white Tight ; the 
unchanged haloid adds so much to the apparent 
strength in the early stages of development. 
The time will assist in judging the proportion of 
the silver salt developed into metallic silver ; the 
full time would be the same as that originally 
occupied in development. After re-development, 
fixing IS necessary in the same manner as with an 
ordinary negative. 

The only change that can be effected by this 
method of working is reduction of density, and 
this takes place uniformly throughout the scale. 
The re-halogenised plate may be afterwards 
intensified or reduced by any other method. 

REHNERT’S PAPER 

Particulars of producing this sensitive paper 
for enlargements were published, it is believed, 
by Rehnert, in 1897. Rives paper is immersed 
in a solution of magnesium iodide, 2 parts ; 
magnesium chloride, i part ; alcohol, 100 parts ; 
and when dry sensitised by floating until white 
on a I in 12 solution of silver nitrate, strongly 
acidulated with acetic acid. It should be ex- 
posed while wet, developed in a i in 200 solution 
of pyro, fixed m ” hypo,” and washed. If more 
brilliant results are wanted, the paper should 
first be sized with starch before sensitising. 

REJLANDER, OSCAR G. 

Bom in Sweden, 1803 , died in London, 1875. 
Began photography m 1853, and practised at 
Wolverhampton for many years. He was the 
first to use a number of negatives in the produc- 
tion of one picture, and to photograph the nude. 
His first combination picture (1855) was from 
three negatives. In 1857 he sent “The Two 
Ways of Life ” to the Manchester Exhibition of 
that year ; thirty negatives were employed in 
printing it, each being laid in turn upon the 
sensitive paper and exposed, while the rest of the 
paper was covered with black velvet. He was 
one of the first to use photography for the pur- 
pose of book illustration, his illustrations to 
Charles Darwin's book, “The Expression of the 
Emotions,” bemg, perhaps, the best known. 

RELIEF, GELATINE “ Gelatine Reliefs.”) 

RELIEF, PHOTOGRAPHS IN 

In the many processes of making photographs 
in relief, the well-known property of chromated 
gelatine losing its water-absorptive power 
after exposure to light is taken advantage of. 
Negatives having over-strong contrasts give the 
most satisfactory results ; in producing such a 
negative, the backgroimd should be black and 
the sitter's face and hair powdered, and lighted 
in such a way that the head stands out in the 
greatest possible contrast to the background. 
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The negative is printed upon a plate prepared 
as follows : Mix together 2 oz. of gelatine, 1 oz. 
of gum arabic, 10 oz. of water and 48 mins, of 
gladal acetic acid, and melt by the application 
of haat. Pour a quantity on a bevelled sheet of 
glass to the thickness of two or three millimetres, 
and let it set and dry in a horizontal position. 
The plate is sensitised by immersing it for a few 
minutes in a 3 per cent, solution of ammonium 
bichromate, with an excess of ammonia, and 
dried in the dark. The plate requires a longer 
exposure than if bichromate alone is used, from 
a quarter to half an hour being required in full 
sunlight, the printing frame being so placed that 
the sun’s rays fall upon it as perpendicularly as 
possible. After printing, in which a certain 
amount of gpiesswork is necessary, the prepared 
plate is taken from the frame and placed in a 
2 per cent solution of alum to which a 2 per 
cent, solution of citric acid has been added. 
After soaking for several hours considerable 
relief is obtained, which is suitable for cast- 
ing in plaster-of-paris, or, after dusting with 
graphite, can be electrotyped In the latter case, 
varnish the edges of the relief plate before or 
after prmting, so as to prevent the film from 
stripping when it is in the acid sulphate of 
copper bath. (See also ** Aerograph,** “ Cameo,** 

Bas-reliefs,** “ Electro-phototypy,** “ Galvano- 
graphy, Photographic," " Gelatine Reliefs,** 
“ Photo - lithophane," “ Photopolygraphy," 
“ Photo-sculpture,’* ‘‘ Plaster Casts from Photo 
Reliefs,’* “ Woodbury type," etc.) 

RELIEVO 

A type of photograph invented in 1857 by 
Thos. C. Lawrence, of Greenwich. The sitter, in 
monochrome, or slightly tinted, stands out in a 
kind of stereoscopic effect against a coloured 
hand-painted background. A wet collodion 
plate IS made in the usual way, and when dry 
the whole of the photographic background is 
scraped away. A suitable landscape or other 
background is then painted in by hand on white 
card, which is bound up not quite in contact 
with the photograph proper and then suitably 
framed. 

REMBRANDT EFFECTS 

So named after the painter Rembrandt, who 
lighted his portraits in a characteristic manner. 
Almost any shadow portrait is now said to be 
in the Rembrandt style. The sitter is so 
arranged that the chief Light comes from behind, 
rendering most of the picture in shadow, which, 
however, must not be so intense as to lose all detail. 
In ordinary rooms this lighting is fairly easy to 
obtain by placing the sitter between the camera 
and the window, but not in the same direct line ; 
the window should be at the side and behind 
the sitter, so that it is out of the field of view 
of the lens. A reflector is often needed to show 
up details in the shadows. "By far the best 
effects are obtainable in the stumo, by screening 
off all front light ; especially must care be taken 
to shade the lens so that no direct light enters 
it, as otherwise fogging of the picture will ensue. 
This style of lighting is very favourable for photo- 
graphs of ladies having an extra fullness of the 
chin and neck, as owing to the face being mostly 
in shadow su(^ fullness is not so noticeable. 


REMBRANDT PROCESS 

An adaptation of the photogravure process to 
rotary mechanical printing, invented by Karl 
Klic, and worked in England since about 1895 
by a Lancaster firm. The details of their method 
have been kept secret, but it is assumed that a 
print on carbon tissue is made under a trans- 
arency in the usual way, except that, either 
efore or after the print of a picture is made, 
the tissue is exposed under a negative line 
screen — that is, a screen with transparent lines, 
instead of the network of black lines used in 
the half-tone process. The printed tissue is 
squeegeed on to a copper cylinder, and there 
developed with hot water as in the carbon pro- 
cess. After being dried, the image is etched 
through by means of ferric perchlonde, as in the 
ordinary photogravure process, the cylinder being 
rotated m the bath, and solutions of different 
strengths being used. On the resist being cleaned 
off, the copper cylinder is seen to have on it an 
intaglio etching which varies m depth, being 
deepest m the shadows. The image is cut up 
by thm lines formed by the screen, and the 
square spaces between the lines serve to bold 
the ink better than would the gram of the 
ordinary photogravure plate. The cylinder is 
moimted m a machine similar to that used by 
wall-paper or calico printers. Above the copper 
prmting cylinder is the impression cylinder, 
covered with an endless blanket, and below the 
prmting cylinder is an inking roller running in a 
trough of thm ink. A steel kmfe-edge presses 
against the printing cylinder and wipes off the 
ink from the surface, whilst leaving the ink in 
the hollows of the engraving. Paper in a long 
band is drawn from a reel through the machine, 
passing between the printing and impression 
cylinders, and thereby being prmted. After 
leaving ie machine, the paper is led off to a 
drying-room, where it is suspended in festoons, 
or it IS revround on another reel, or it may pass 
straightway into a cutting machine. 

Recently the process has been developed into 
colour printing under the name of mezzochrome, 
and some very fine results have been produced. 
WHiether the foregoing correctly describes the 
Rembrandt process or not, it is known that 
several other firms have imitated the results m 
this way, notably Bruckmann in Munich, Lowy 
in Vienna, and Saalburg in America. The pro- 
cess is also known under the name of mezzotinto- 
gravure, altogravure, Simihheliogravure, and 
V andyck-gravure. 

REPAIRING APPARATUS 

Owing to a fall, or similar accident, cameras 
and other apparatus sometimes call for repair. 
If the damage is serious, it is best to send the 
apparatus to the manufacturer, or to a photo- 
graphic dealer who undertakes repairs ; but 
there are many trifling injuries within the power 
of the amateur worker to rectify. The most 
useful tools are a sharp penknife, a freteaw, and 
a small, thin screwdriver, together with some 
good quality glue. When portions o! woodwork 
come asunder a little thin hot glue is usually 
all that is necessary, applied very sparingly, 
and left until thoroughly set. Lost screws, if 
small, can generally be matched at any iron- 
monger’s, but milled-head screws and speaal 
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brass fittings need to be ordered of a photo- 
graphic dealer. Pieces of woodwork chipped off 
can frequently be matched by cigar-box wood, 
cut carefully to shape, glass-papered, and glued 
on, treating the part, when the glue has set, with 
a little water-colour paint to match the tone of 
the camera, and then rubbing on a trace of 
ordinary negative varnish with a rag, or a little 
flench polish if handy. Ground glass can be 
purchased cut to size to replace a broken focusing 
screen. 

REPEATING BACK (Pr., Chariot mulhpiica- 
teur ; Ger , Multiplikator) 

An arrangement enabling two, or a larger 
number, of photographs to be obtained on the 
same plate. It is made in many different pat- 
terns, some of them being extremely ingenious. 
The illustration shows a simple type, for obtain- 
mg two cartes-de-visite on a half-plate, a is a 



panel attached to the back of the camera, having 
an aperture the size of the required picture, and 
furnished with grooved rails b and c for the 
dark-slide or the focusing screen. At d is a 
sprmg bolt, engaging in either of two slots in 
the edge of the dark-slidc, these being so placed 
as to bring either half of the plate alternately 
into position against the opening in the panel. 
The photographs are, of course, taken separately. 

REPTILES, PHOTOGRAPHY OF 

The most useful camera for photographing 
reptiles is a reflex, fitted with as silent a release 
as possible, and a lens of fairly long focus. Snakes 
and hzards, toads, frogs, and tortoises are all 
more or less shy creatures, easily alarmed (the 
first-named are easily angered), so that some 
amount of caution and patience is necessary. 
When startled, a snake generally retreats, but 
should it find escape difficult or impossible, it 
may turn and strike at its pursuer ; and this is 
more particularly the case with poisonous 
snakes. Therefore a long focus lens which will 
enable one to obtain a fair-sized image on the 
photographic plate, without approaching too 
close, will be found an advantage in many ways. 

The wall and sand lizards at their play, or 
capturing the insects upon which they feed, 
make most charming and interesting subjects 
for photography, but on account of their ex- 
tremely rapid movements and shyness, present 
many difficulties. Tortoises are particularly 
exasperating models at times, either shuttmg 
themselves up tightly in their shells or march- 
ing off m such a hurry that it is impossible to 
get a satisfactory pose. The best chances of 
success are when the tortoise first awakens in the 
mormng, before the sun haus had time to warm 


him thoroughly ; when he is busy feeding ; Of 
in the afternoon when he is about to go to sleep. 

Progs are best photographed in an aquarium 
with rocks placed on the bottom so that they 
can sit with their head and shoulders out of the 
water — a very favourite position in their natural 
state. In the spring of the year they may 
often be photographed sitting on the banks of 
shallow ponds and ditches. A few weeks later 
in the season they will not be so easily found, 
while masses of their spawn will be seen floating 
in the shallow water. The life history of the 
tadpole can be easily watched and photographed 
by placing some of the spawn in an aquarium, 
and keepmg it in a cool place. 

Toads arc not nearly .so difficult to handle or 
photograph as are the frogs. They are much 
bolder, and soon become quite tame if regularly 
supplied with worms, caterpillars, or meal- 
worms. The toad has very considerable char- 
acter, and therefore always makes an interesting 
model. 

Orthochromatic plates should always be used 
for photographing reptiles, and as full an expo- 
sure as possible given, so that a negative with a 
long scale of gradation may be obtained. It is 
rarely neceSvSary to use a compensating filter, 
except in such cases as the chameleon, when the 
gradual changes of colour and re-arrangement 
of spots and bands of colour may be brought 
into greater contrast by the use of a suitable 
screen. F. M-D. 

RESIDUES (Pr., Risidus ; Ger , Riickstdnde) 

The collection of residues, from the amateur's 
point of view, is hardly worth the trouble unless 
he uses a very large quantity of material, though 
probably about 60 to 70 per cent, of the total 
sensitive salts are not used in the formation of 
the actual images. Residues may be divided 
into four kinds : (i) emulsion residues, (2) fixing 
bath residues, (3) gold residues, and (4) platinum 
residues. 

(1) Emulsion residues. — The general method of 
collecting spoilt emulsions, etc., is to mix them 
with plenty of water acidulated with impure 
mtric or hydrochloric acid, and boil till the set- 
ting property of the gelatine is destroyed. The 
sensitive salts settle to the bottom of the vessel 
in time, allowing of the decanting or syphoning 
off of the supernatant fluid ; then the silver salts 
are collected and dried. 

(2) Fixing hath residues. — The fixing baths 
both from negative and positive work should 
be saved and mixed together, and when a 
sufficient quantity is obtained they may be mixed 
with a saturated solution of liver of sulphur, 
which precipitates the silver as sulphide. This 
process should be done outdoors, as sulphuretted 
hydrogen is evolved, which is not only evil- 
smelling but is detrimental to any sensitive sur- 
faces. A better method is to add zinc filings or 
magnesium powder, which decompose the silver 
hyposulphites with the precipitation of metallic 
silver. 

(3) Gold residues. — Spent toning and com- 
bined toning and fixing baths should be acidu- 
lated with hydrochloric acid, and then an acidu- 
lated saturated solution of ferrous sulphate added 
till a precipitate is no longer caused. 

(4) Platinum residues. — ^The developer and 
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first washing water of platinotype should be col- 
lected and preferably boiled down to a smaller 
bulk, a saturated solution of ferrous oxalate 
added, afterwards boiling. 

The various precipitates may be collected and 
all the silver ones mixed, but the gold and 
platinum should be kept separate, and they can 
then be sent to the refiners, who will allow the 
market value of the metals less a small percentage 
for smelting. 

Paper clippings of all kinds should be burnt 
and the ashes added to the general residues. 

Silver is obtained from the residues by fusing 
with borax, charcoal, etc. 

RESIN DRY PROCESS (Fr., ProUdS v6stne ; 

Ger., Harz Prozess) 

An early dry collodion process, due to the 
Abb6 Pujo, in which resin was used as a pre- 
servative. In each ounce of bromo-iodised 
collodion half a grain of ordinary resin was 
dissolved. The plate was then coated, sensi- 
tised, and washed, being ready for use when dry. 

RESINISED PAPER (Fr., Papier rSsinS ; Ger., 

Harze m iil ^lonspapier) 

The use of resm for photographic paper was 
first suggested in 1863, and the method adopted 
was to make an alcoholic solution of resins with 
a chloride and brush this over the paper or 
immerse the latter in the solution, dry, and 
sensitise subsequently by floating on a solution 
of silver nitrate. Three years later an aqueous 
solution of shellac in borax or sodium phosphate 
was used. Later still, Cooper suggested the emul- 
sification of bleached shellac in gelatine. In 1 891 , 
Valenta suggested the following method of work- 
ing, which gives excellent matt surface prints : — 

Hard gelatine . .350 grs. 80 g. 

Soak m water for half an hour and dram well. 

Pale French resm . 350 grs. 80 g. 

Liquor ammoniae . q.s. q.s. 

Distilled water . . 10 oz. 1,000 ccs. 

Powder the resin, rub up with the ammonia and 
a little water, add the rest of the water, boil, 
and add ammonia from time to time till a clear 
solution is obtained. Add the gelatine, stir till 
dissolved, and add — 

Ammonium chloride . 88 grs. 20 g. 

and filter. Finally add enough saturated solu- 
tion of citric aad to give a strong acid reaction. 
The acid precipitates the resm as an impalpable 
powder, which is suspended in the gelatine. 
The paper should be brushed over with the 
solution and then floated on the surface for 
three minutes and dried, and then sensitised in 
the usual way by floating. 

A variant was suggested by E. J. Wall, 
and consisted in the use of an ammoniacal 
alcoholic solution of resm, which was added to 
an ordinary gelatino-chloride print-out emul- 
sion. These papers are particularly suitable for 
platinum toning, and give fine black tones. 

RESINS {See “ Gums and Resins.*') 

RESORCIN (Fr., RSsorcine ; Ger., Resorcin) 

Synonyms, resorcinol, metadihydroxy benzene. 
C,H4(0H),. Molecular weight, no. Solu- 


bilities, I in *6 water, i in *5 alcohol, soluble 
in ether. It is in the form of white prismatic 
crystals obtained by the action of caustic soda 
on sodium dibenzene sulphonate. It has the 
same formula as hydro qumone, but the hydroxyl 
groups (0H)2 are attached at different points 
to the benzene ring, and it has no developing 
power. It has been used as an addition to 
emulsions without excess of silver nitrate to 
obtain vigour in printed-out images. 

RESORCINPHTHALE'iN 

A synonym for fluorescein. 

RESTORING NEGATIVES {See “Broken 
Negatives," “ Cracked Negatives," 
“ Cracks in Varnish," “ Scratches on 
Negatives," etc.) 

RESTORING PHOTOGRAPHS {See*^ Faded 
Negatives and Prints, Restoring") 

RESTRAINER (Fr., ModSrateur ; Ger,, Zarnck 
halter) 

Any compound which will check the too ener- 
getic action of a developer. The most popular 
restrainer for alkaline developers is a soluble 
bromide, which works well with the caustic 
alkalis, and in some cases with the carbonates. 
When the alkali is ammonia, ammonium bromide 
may be used ; otherwise, potassium bromide 
may be employed. Bromide has more effect in 
restraining the least exposed portions of a nega- 
tive — that is, the shadows — than on the better 
lighted portions, and as a result it gives greater 
contrast and brilliancy. In cases of over- 
exposure, where normally a flat and lifeless 
negative would be the result, this property of 
bromide is turned to account, the addition of 
a very few drops of a 10 per cent, solution to 
the developer often sufficing to save an under- 
exposed plate. The generally accepted theory 
is that the bromide forms a double compound 
with the silver salt in the film, and that this 
double compound is less readily acted upon by 
the developer. With stale plates, a restrainer 
is absolutely necessary, as the silver salts m the 
film seem to undergo a certain amount of decom- 
position, and reduction (development) takes 
place where the light has not acted. Bromide 
IS also necessary with bromide and gaslight 
papers, as it serves to keep the white parts of 
the print clear while the image is being developed 
to Its proper density. 

Some authorities recommend the omission of 
a restrainer from the developer entirely, wffiile 
others advise its use with extreme caution. 
Watkins, for example, says that the use of a 
rcstramer, such as potassium bromide, is a legacy 
left from the early days of pyro development, 
that its use introduces complication and varia- 
tion from the usual simple course of develop- 
ment, without sufficient compensation, and that 
with a good modem dry plate and sodium car- 
bonate as the alkali, the restrainer is best 
omitted from the normal developer and used 
only exceptionally to “ hold back " the lowest 
tones or fog. Watkins illustrates this “ holdmg- 
back " power with two diagrams, A and B, the 
former representing four steps of gradation, 
A, B, C, and D, produced by, say, five minutes' 
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development without bromide. B gives an idea 
of the result of the same exposure if the same 
developer, with a little bromide added, is used 
for the same length of time.- The steepness of 
gradation (and therefore the contrast in the 
print) is identical in the two cases ; but the 
bromide has retarded all the tones and prevented 
the lowest one, a, from appearing at all. It has, 
in fact, at this stage reduced the speed of the 
plate. If development with bromide were 
continued, the tone A would develop out, and in 
due time take exactly the same place as if no 
bromide were used. To utilise the restraining 
power of a bromide, therefore, development 
must be terminated while the holding-back 
power is still in force. Watkms also points out 
that with high factor developers the lower tones 
come out so early m development, they rush up, 
so to speak, that the holding-back power of 
bromide is exhausted before a useful degree of 
contrast is attained, and bromide is of very little 
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use with this class. But if a low factor developer 
IS used, the tones naturally come out very late 
in development, and the bromide decidedly alters 
results. It is with a low factor developer and 
plenty of bromide that gross over-exposure can 
be made to give good negatives. But when once 
the tones have appeared it is quite useless to 
add a bromide with the idea of holding back 
fog or the lower tones. With high factor num- 
bers, bromide has practically little result, except 
to make development slower. 

The only res trainers that are of any service 
when development has once started are the 
citrates {which see)\ they stop the shadows and 
allow the high lights to go on developing. 

The usu^ dose of potassium bromide is 5 
drops per oimce of mixed developer; and^ of 
course, the ammonium and sodium bromides 
may be used in a like manner. Potassium bromide 
is bulk for bulk the weakest restrainer ; ammo- 
nium bromide the strongest ; and sodium 
bromide the medium, the most suitable propor- 
tions being potassium 120, sodium 103, and 
ammonium 98. 

RETARDATION 

A restraining of development by the addition 
of a restrainer. 

RETARDER 

A synonym for restrainer. The addition of 
plain water and the chilling of the developer are 
the simplest retarders. 

RETICULATION 

Peculiar wavy markings in relief which are 
common to colloids ; they sometimes appear on 
gelatine negatives. In some photo-mechanical 
processes reticulation is purposely brought 
about, but it often occurs when not wanted and 


ruins the negative, there being no known cure 
for it. It appears mostly during intensification 
with mercury, and is thought to be due to the 
use of a too strong mercury solution which tans 
the film ; this, when placed in ammonia for black- 
ening, breaks up into pinholes or forms ridges. 

In process worky the reticulation of the gela- 
tine film is the basis of several photo-mechanical 
processes — ^namely, Poitevin's photo-lithographic 
process, the Pretsch process, the collotype pro- 
cess, Dallas process, papyrotint, and numerous 
others. It is beheved that the reticulation of 
the film is due to unequal contraction, due to 
the various parts being variably acted upon by 
light according to the depth of the tones of the 
picture. It has been noticed that on the collo- 
type plate the grain or reticulation occurs just 
at the last moments of drymg. Reticulation is 
also promoted by the addition of chemical sub- 
stances, usually of an astringent nature, to the 
film, and in this case the rebculation is prob- 
ably due to a tanning action influenced by the 
action of light. 

RETOUCHER, AUTOMATIC 

A retouching pencil or holder in which the 
lead is made to move rapidly up and down by 
an electric current, so that a fine stipple is 
obtained on portrait negatives in a shorter time 
than if applied by hand alone. The guidance 
of a skilled retoucher is, however, still necessary ; 
the automatic pencil merely facilitates work — 
it does not supply the place of artistic dis- 
crimination. 

RETOUCHING 

The working up of negatives and prints by 
hand. In this article only the retouching of 
negatives will be considered. For prints, see 
“ Working-up Prints.” 

^ It is rarely desirable to retouch a landscape 
negative, but portrait negatives are commonly 
retouched by professional workers. The easiest 
way of improving portrait negatives in a small 
degree is to coat the glass side with matt varnish, 
and then, when dry, work on it lightly with a 
lead pencil or a stump and powdered blacklead. 
The parts covered with lead pencil print lighter. 
This work is, however, not true retouching, and 
will serve only for remedying broad patches in 
the negative. 

For retouching proper, a retouching desk, 
pencils, and a bottle of medium will be required. 
Retouching desks {see A) may be bought ready 
made, or may easily be converted from an 
ordinary box, as shown at B. A hole, p, is cut 
with a rebate in the lid to hold the negative, and 
the lid fixed at a convement working angle by 
means of narrow strips of wood, Q, at each side. 
An extra piece of wood, R, is fixed to the top in 
order to shield the light from the surface of the 
negative. All the light must come through the 
negative, and it is advisable to place white paper 
in the bottom of the box. 

The worker should experiment with thre^. re- 
touching pencils — hard, medium, and soft ; and 
they should have a point literally as sharp as a 
needle, to obtain which very fine glass-paper or 
emery cloth is used. Place a piece flat on a table, 
take the pencil between the thumb and fingers, 
and carefully roll the point round and round on 



Retouching 


461 


Retouching, Chemical 


the rough surface tmtil the lead tapers to a fiue 
point. Retouching medium may be bought, or 
it may be made accordmg to one of the following 
formulae : No. i . — Turpentme, 2 02. ; powdered 
resin, 60 grs. No. 2. — Sandarach, 80 grs.; alcohol, 



I oz. : castor oil, oz. ; Venice turpentine. 40 
drops. 

The majority of beginners have an erroneous 
idea of retouching, hence their failures. The 
secret is not to attempt too much at first, but 
to be satisfied if even only one freckle or wrmkle 
has been removed. Now the general idea is that 
the whole of the negative — or, rather, the face — 
IS worked on by the retoucher with his pencil, 
which is wrong. Only the blemishes reqmre to 
be worked on, so as to brmg such clear spots up 
to the density of the surroundmg parts ; dia- 
grams C and D explam this. C represents in a 
highly magnified form a spot or freckle on a 
negative which is to be worked out, the blemish 
appearmg as a clear spot m an almost opaque 
part of the negative If the pencil is worked, 
and the lead is put on m even quantities all over 
the face, the opaque surroundings would be even 
more dense, and the spot would contain only as 
much lead as the dense parts ; therefore the spot 
would still show, say^ as in D. The correct thing 
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to do is to leave the surrounding parts alone for 
the time being, and to work the pencil only on 
the blemishes, putting sufficient lead in them 
to bring them up to the required density. The 
result, if carefully and properly done, would then 
be as shown at E, that is, a perfectly even surface. 

It is advisable to take a rough print of the 


negative to be retouched on glossy paper, which 
will show up the defects and serve as a guide to 
the work. Dust the negative, put a drop of 
retouching medium on the film side, and tiien, 
with the finger-tip, rub the drop of medium in 
a circular motion over the whole of the face to 
be retouched ; continue rubbing gently imtil the 
surface feels “ tacky,'* and put the negative on 
one side to dry. Place the negative film side 
upwards over the hole in the retouching desk, so 
that a good light comes through it, and, having 
sharpened the pencil, hegm filling up the clear 
holes, taking particular care that the lead does 
not go on the outside of the hole, or the result 
will be as at F. The particular “ stroke ” or 
movement of the pencil needs consideration. 
The four most used strokes are shown, G to J ; 
G is known as the scribbling touch, and is most 
useful for softening up and brmging together 
high lights and shadows, such as the Imes imder 
the eyes and down the nose ; H is a “ comma " 
touch suitable for large freckles and blemishes ; 
I is the “ cross hatch " used for filling up com- 
paratively large spaces ; and the “ dot " J is 
the most useful touch of all for filling up freckles. 

Begin, then, by dotting the smaller freckles 
and contmually take rough prints to note the 
progress of the work. Be particularly careful 
not to do too much or to lay on the lead too 
thickly, or the working will show. When the 
freckles and other blemishes are dotted out, 
smooth the rough skin, soften the wrinkles and 
places where shadows meet the high lights with 
the scribbling touch G. This is all a beginner 
should attempt for some time, and even this 
requires considerable practice and care to do pro- 
perly. Work done roughly and unsuitably can 
easily be rubbed off with a clean rag wetted with 
the retouching medium, and a fresh start made. 

Negatives are also retouched with the knife. 
{See “Knife, Retouching.’’) 

RETOUCHING, CHEMICAL (Fr., Retouche 
chtfmque ; Ger., Chemisclie Rctouchter) 

Modifying or removing portions of a photo- 
graph, usually m the negative, by means of 
chemical solutions applied with a brush. Thus 
m developing, any details that come up too 
rapidly may be kept back by draimng the nega- 
tive and painting the parts with a 5 per cent, 
solution of potassium bromide, aftenvards return- 
ing the plate to the dish and completing the 
development. To reduce harsh lights or dense 
portions, or to introduce clouds or shadows in 
a finished negative, a solution of ammonium 
persulphate (10 to 20 grs. to i oz. of water) may 
be employed, placing the negative after reduc- 
tion in a 5 per cent, solution of sodium sulphite 
for a few minutes before washing. An alterna- 
tive is to use Farmer's femcyanidc and hypo 
reducer [see “ Reduemg Negatives, etc."). To 
obtain a local increase of density, to insert high 
lights, to strengthen thin portions, etc., a solution 
of mercuric chloride or other intensifier may be 
used. The negative, after washing, is pressed 
with blotting-paper to remove the excess of 
moisture, and is supported on a retouching desk, 
as nearly horizontal as possible ; the solutions, 
which should not be too strong, are applied 
quickly with a brush, and the negative washed 
directly the desired result is obtained. 
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Negatives are also improved by the use of 
dyes, etc. Stain matt varnish with aniline dye, 
red, green, or yellow being smtable. Flow the 
varnish over the glass side of the negative. Place 
the negative m a frame film (not varnish) side 
outwards, and expose to strong slight for 
some days or until the dye has partially faded, 
when the negative will give brighter and better 
prmts. This is really a dye process of intensifica- 
tion. The light going through the outward film 
to the dye beneath naturally causes it to fade, 
the amount of fading being governed by the 
density of the image. 

REVERSAL, OR SOLARISATION (Pr. and 

Ger., Solarisation) 

A phenomenon occurring as the result of 
extreme over-exposure, a positive instead of a 
negative image being produced on development. 
Abney has stated that preliminary exposure to 
diffused daylight, the use of a powerful developer, 
and the treatment of the plate with a solution of 
an oxidising agent before exposure, facilitate 
reversal ; and, in his opinion, it can only be 
produced when there is atmospheric oxidation. 
The addition of thiocarbamide to a well-restrained 
developer will produce reversal, espeaally if 
hydroquinone or eikonogen is used. 

REVERSED NEGATIVE {See “Negative, 
Reversed.”) 

REVERSING BACK 

An adjustment whereby the back of the camera 
may be turned, m order to obtain either upright 
or horizontal pictures. Before the mtroduction 
of the reversing back the only way of doing this 
was to turn the whole apparatus on its side. The 
usual form of reversing back consists of a square 
wooden frame rebated on the inner side to fit 
closely in the camera, and having on the outer 
side suitable grooves to take the focusing screen 
or dark-slide. The comers of the frame are 
slightly recessed, two of them fitting under brass 
plates on the camera, while the other two are 
secured by turn catches. To reverse the back, 
the catches are unfastened, the frame lifted out, 
turned half-way. round and re-inserted, being 
then re-fastened as before. An improved form, 
the revolving back {which see), does not need to 
be removed from the camera. 

REVOLVER {See “ Gun and Revolver 
Cameras.”) 

REVOLVING BACK (Fr., Cadre de verre depoli 
rotatif ; Ger., Rotations Vtsirscheihe) 

An arrangement whereby the focusing screen 
or dark-slide may be changed from a vertical to 
a horizontal position, or vice versa, without re- 
moval from the camera. The frame carrying the 
rails or grooves to take the focusing screen or 
slide is attached to a circular turntable let into 
the camera back, and having ball catches to 
check it at the two positions. With such a 
movement it is possible to change from one 
position to another with scarcely a second's 
delay, even with the plate inserted and the 
shutter of the slide drawn. The one disadvantage 
of the revolving back is that the camera needs 
to be slightly larger. 


RHODIUM TONING 

A method of toning with salts of rhodium (a 
rare metal resembling palladium and, in a less 
degree, platinum), was advocated about 1890, 
in America, but it did not come mto general use. 
A formula is : — 

Rhodium and sodium 

chloride . , .22 grs. 5 g. 

Acetic acid . . 96 mins. 20 ccs 

Water (distilled) , 10 oz. 1,000 ,, 

The metallic silver of the prints slowly takes a 
ycIlowish-red colour which deepens in the fixing 
bath. 

RIPENING 

Photographic sensitive emulsions undergo a 
process known as ripemng, as explained under 
the heading “ Emulsion.” 

The term is also sometimes applied to toning 
baths : an acetate and gold toning bath, for 
example, is ripened by allowing it to stand for 
twenty-four hours or more before use, while the 
alum-“ hypo ” toning bath for bromides is 
ripened by adding a few pieces of tom waste 
silver prints. 

RISING FRONT (Fr., Dicentfemeni vertical ; 

Ger., Verschiehbares Oh'jekiivbrcit) 

An adjustment enabhng the lens to be raised 
or lowered with respect to the plate, m order 
to include more of the subject at the top or 
bottom of the picture. It usually consists of a 
panel carrying lens and moving freely between 
two grooved upright posts. The sides of the 
posts are generally slotted, so that milled-head 
screws mserted m the panel may move up or 
down with it, and enable it to be clamped at any 
desired height. The rising front is, however, 
made m various forms, some modem high-grade 
cameras having even the luxury of a rack and 
pinion movement to the front. Frequently, the 
lens pauel is separate from the front, upon which 
it slides in horizontal grooves, thus giving a 
“ cross ” adjustment as well as a rise and fall. 
The whole front is often made also to swing, 
{See “ Swing Front.”) A rising front is almost 
indispensable for practical work, but m using 
it care must be taken that the lens is not raised 
too far, otherwise the upper portion of the 
negative will be badly lit, or perhaps will show 
blank comers. 

RIVES AND SAXE PAPERS 

Specially pure raw papers, free from imper- 
fections such as metallic particles, used for coat- 
ing with sensitive emulsions. Both of them are 
Continental productions. Rives paper had its 
origm at Rives, France, and is thin and tough. 
Saxe paper had its origin at Saxe, Germany, and 
is thicker and heavier ; sometimes it is r^erred 
to as “ Steinbach ” paper. 

ROBINSON, HENRY PEACH 

Bom at Ludlow, 1830 ; died at Tunbridge 
Wells, 1901. He exhibited at the Royal Academy 
when twenty-one. He began business as a pro- 
fessional photographer at Leamington, in 1857, 
and later (1868) built a studio at Tunbridge 
Wells, where he practised until his retirement 
in 1888. He produced many “combination** 
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pictures, of which “Fading Away” (1858) and 
“Dawn and Sunset” (1885) were among the 
best known. The latter is reproduced as a plate 
to this work, and was awarded a medal by the 
(now) Royal Photographic Society. Three sepa- 
rate negatives were used, and the origmal mea- 
sures 30 X 21 in. His most ambitious effort was 
“Bringing Home the May” (1863). He was 
Vice-President of the Photographic Society of 
Great Britain (now the Royal Photographic 
Society) in 1887 ; President of the Photographic 
Convention of the Umted Kingdom (Deeds Meet- 
ing), 1 896. He was a writer on the art and busi- 
ness sides of photography, his best-known works 
being “ Pictorial Effect in Photography ” (1869), 
“Picture Making by Photography” (1884), 
“The Studio and What to Do m It,” and 
“ Letters on Landscape Photography.” 

The developer sometimes referred to as the 
Robmson pyro - ammonia developer is as 
follows : — 

A, Pyrogallic acid . 1 oz. 144 g. 

Citric acid . . 40 12,, 

Water . . . 7i oz. i ,000 ccs. 

B. Potassium bromide . 120 grs. 36 g. 

Liquor ammonia? (’880) i oz. 143 ccs. 

Water . . . 7 „ i,o<jo ,, 

Take 3 oz, of water and add i dram each of 
A and B 

ROCHELLE SALTS {See “ Potassium and 
Sodium Tartrate.”) 

ROCK AMMONIA {See “Ammonium Car- 
bonate.”) 

ROCK CRYSTAL 

A synonym for quartz. 

ROCK SALT 

An impure variety of common salt, which, 
chemically, is sodium chloride. 

ROCKER 

An appliance for automatically rocking the 
developing dish, so that the operator may leave 
the plate m it while attending to other matters. 
A simple form consists of a pivoted platform 
below which a weighted pendulum is attached. 
If set swinging by an occasional touch, this 
keeps in motion for some time. Many clockwork 
rocking devices have been invented. 

ROCKING DISHES 

Dishes containing photographic solutions re- 
quire occasional rocking, otherwise the plate or 
prints may not be ])roperly covered and the 
action of the solution is likely to be uneven, 
while air- bubbles and sediment have also a 
chance to settle in one place. But continual or 
excessive rocking is not necessary, and tends to 
cause frilhng. 

RODINAL 

A one-solution developer consisting of a con- 
centrated solution of para-amido-phenol 
(C,H40HNH*), introduced by Andresen ; it 
needs only the addition of water to make a 
working solution. Formerly it was obtainable 
in powder form, under the name of “ unal.” 


The following is one of the formula? given by the 
Chemtsche Zeitung for making rodinal : — 
Potass, metabisulphite or sodium 

sulphite . . . .3 parts 

Para-amido- phenol chlorohydrate i part 
Sodium hydrate (sat. sol.) . q.s. 

Hot distilled water . .10 parts 

When the first two are dissolved in the water, 
a saturated solution of sodium hydrate (caustic 
soda) is added very gradually until the precipi- 
tate first formed is dissolved and the solution 
quite clear. Few photographers attempt to 
make it, however, as the commercial article is 
so cheap and good. It keeps well, darkening in 
colour with age. When diluted with water, 
however, it assumes a reddish tmge and gradu- 
ally loses its developing powers, but if diluted 
with a 5 to 10 per cent, solution of pure sodium 
sulphite instead of water it will keep quite well. 
For normal exposures, use rodinal i part and 
water 20 parts. In cases of over-exposure, use 
less water, and add a few drops of a 10 per cent 
solution of potassium bromide. In cases of 
under-exposure use from 30 to 40 parts of water. 
The more dilute the rodinal the softer will be 
the negative, and vice versa. When the extent 
of the exposure is not known, it is well to begin 
development with a l in 30 solution, and then, 
if necessary, to correct over-exposure by adding, 
drop by drop, a solution composed of 3 parts 
each of rodinal and water and i part of potas- 
sium bromide. The solution should be added 
to the developer in a measuring glass, and not 
direct into the developing dish. It is better, 
in a case of known over-exposure, to add the 
bromide to the developer before it is applied 
to the plate. 

Many fail to get density with rodinal simply 
because they do not develop long enough. The 
image appears very quickJy, and there is a 
temptation to remove at once the negative from 
the developer instead of giving time for density 
to be attained. Negatives developed with 
rodmal appear to lose much of their density 
durmg fixing. 

For bromide and gaslight papers rodmal 
should be used in the proportion of i part to 
20 to 30 parts of water, adding 2 drops of a 
10 per cent, solution of potassium bromide to 
each ounce of developer. The tone or colour of 
the print varies according to the expo.sure and 
strength of the developer, strong solutions giving 
blue-black and weak solutions grey ; with too 
little bromide the high lights may not be clear, 
while with too much bromide there will be 
greenish blacks. These remarks apply also to 
lantern plates. For stand development the 
strength usually employed is i part of rodinal 
to 100 to 200 parts of water. Rodmal may be 
mixed with other developers, as explained vmder 
the headmg “ Developers, Mixed or Combined.” 

ROLL FILMS {See “ Cartridge Film ” and 
“Film Manipulation.”) 

ROLLER BURNISHER {See “ Burnisher.”) 

ROLLER SLIDE (Fr., Chassis rouleaux ; Ger., 
Roll-cassette) 

A dark-shde specially designed for use with 
roll films. First suggested by Relaudin, in 
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1855, slides were constructed by Melhuish 

In 1856, Burnett in 1857, Audineau in 1862, and 
Warnerke in 1875. These were all for use with 
negative paper. It was, however, the East m an 
Company in 1885 who rendered this form of 
slide really popular by the introduction of their 
roll-holder, which also was at first used with 
paper films. It consists of a box made to slide 
mto the dark-slide grooves of the camera back, 
and having a draw shutter in front. Two rollers 
or spools are contained in the box, one holding 
the unexposed film, and the other furnished 
with an external winding key by means of which 
the filtn is wound ofi as exposed. Suitable 
means are adopted to keep the film taut and 
to indicate how far it is to be wound for each 
exposure. The spools are interchangeable. 

ROLLER SQUEEGEE {See “ Squeegee.*') 

ROLL-HOLDER {See “ Roller Slide.”) 

ROLLING PRESS (Fr , Presse d satiner d frotd ; 

Gcr., S at inirmas chine) 

A machine for flattenmg and giving a glossy 
surface to mounted prints. It consists of a large 
flat steel plate movmg under a single polished 
roller, or with the roller moving over the plate. 
The term is also applied to a machme havmg 
two rollers, one of which is mckelled. 

ROLLING PRINTS 

The passing of mounted prints through rollers, 
or between a roller and a steel plate, for the 
purpose of improving their appearance and mak- 
ing them lie flat. The process is often confused 
with that of burnishing, but is much more simple. 

ROLLING-UP 

The passing of an ink -charged roller over a 
lithographic stone for the purpose of strengthen- 
ing the image. {See also “ Photo-lithography.”) 

RONTGEN RAYS {See “X-ray Photography.”) 

ROSE BENGAL 

Synonym, potassium tetra-iodo-chloro-fluor- 
escein. One of the eosine group, formerly used 
considerably for sensitismg gelatme dry plates 
and collodion emulsion for yellow and green. It 
has been used alone, and also in combination 
with eosine. Soluble in water and alcohol Von 
Hiibl gives the absorption of rose Bengal as 
approximately 542 /u (middle) from 563 11 
(maximum). This writer recommends, for the 
negative for the red print, adding to 100 ccs. 
of collodion emulsion 2 ccs. of the followmg 
dye mixture, and bathing the plate before 
exposure in ^ per cent, silver nitrate solution : — 

Eosine yellow (i : 150) 

alcoholic sol. . 90 mms. 30 ccs. 

Rose Bengal (i : 150) 

alcoholic sol. . $0 ,, 10 

A I in 500 solution of picric acid in water is 
u.sed as a filter in a tank i in. (5 mm.) thick, or 
a gelatine plate coloured with naphthol yellow G. 

ROTARY SCREEN 

For the three-colour half-tone process the ruled 
screen is preferably of circular form and moimted 


in a rotating earner, so that the ruling may b« 
turned to a suitable angle for each colour. If 
the angles are not properly chosen the sup^- 
imposing of the colours will cause a nioir6 
pattern on the resulting print. The Levy rotary 



screen, here illustrated, provides means of alter- 
ing the angle with precision. 

ROTARY SHUTTER (Fr., Obturateur rotatif; 
Ger., Drch~verschluss) 

A shutter m which a circular disc with an 
aperture towards the side is caused to revolve 
across the lens by a coiled spring or similar 
means, the openmg exposmg the plate as it 
passes. 

ROTATING BACK {See “ Revolving Back ”) 
ROTATING STOPS {See “ Diaphragms.*’) 

ROTUNDITY 

A quality usually associated with the images 
produced by leuses of large diameter and aper- 
ture which are believed by many practical 
portraitists to give an impression of plasticity 
and relief, almost approachmg a stereoscopic 
effect. 

ROTTENSTONE 

A Derbyshire mineral, reduced to a fine 
powder and used for polishing metals. It was 
used for polishing daguerreotype plates. 

ROUGE (Fr., Rouge ; Ger., Rot) 

Red oxide of iron, used for polishing metals and 
glass, including lenses. Process workers use the 
very finest jewellers' rouge for polishing the sur- 
face-silvered optical plane mirrors. The rouge 
should be thoroughly sifted, warmed, and 
broken up before applying. 

ROUGHENING PRINTS 

The roughening of prints to give them a matt 
surface is now rarely resorted to. The simplest 
method is to rub the surfaces gently with an 
abrading powder, such as finely powdered and 
sifted pumice stone or cuttle-fish bone. Another 
method is to squeeze the wet and glazed 
print down upon very finely ground glass or 
matt-surface celluloid, the surfaces of the medium 
selected and the prmts themselves being treated 
in precisely the same way as for glazing. {See 
“ Glossy Surfaces on Prints.”) 

ROUILL^-LADEVilZE PRINTING 

A pigment process for the production of per- 
manent photographs, invented by Romll^- 
Ladev^ze, of Paris. Prepare two solutions : 

(A) 200 grs. of pure gum arabic in i oz. of water ; 

(B) 30 grs. of ammonium bichromate in i oz. 
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of water. Mix together, filter through flannel, 
and add, say, 300 grs. of tube water-colour, the 
actual quantity depending upon the strength 
and quality of the colour. The paper is brushed 
over with the mixture in a weak yellow light, 
dried in the dark, printed under a negative 
(average time, 30 minutes), ant? developed by 
washing in water at about 80® P. (27® C ), which 
removes the gum not insolubilised by the action 
of light. The print is fixed on a sheet of glass 
by wooden clips, immersed in water, and moved to 
and fro until the image appears. Finally it is dried. 

ROUNDNESS 

That quality in a print, and strongly desirable 
in portraiture, which suggests proper modelling 
and relief. The chief means to this end are suit- 
able lighting and the use of a large aperture. 

ROUTING 

In process work, a routing machme (first intro- 
duced by Royle) is used for the purpose of 
removing from the blocks the large spaces which 
are to prmt white. This can be done by etching, 
but is more qmckly and efficiently done by the 
routing machine. There are two forms of these 
machines: one in which the cutter is stationary 
while the bed carrying the plate is moved, and 
the other m which the plate is fixed to the bed 
of the machme, whilst the cutter is mounted on 
an arm which can be moved radially with a kind 
of pantograph motion over any part of the plate. 
The cutters resemble fluted drills, and by moving 
the arm a channel the width of the cutter is 
made in any direction. 

ROYAL PHOTOGRAPHIC SOCIETY 

The premier photographic society, founded in 
1853, under the title of “The Photographic 
Society of London,” which, in 1874, was changed 
to “ The Photographic Society of Great Britain,” 
and in 1894 was further modified by Queen 
Victoria’s commands to “ The Royal Photo- 
graphic Society of Great Britain ” The objects 
for which the Soaety was established may be 
summarised m the phrase “ the advancement of 
photography.” Meetings for lectures, demonstra- 
tions, etc., are held at regular and frequent 
intervals, and the members have the use of a 
studio, dark-rooms, library, etc. A monthly 
Journal is published and exhibitions are held. Its 
first President was Sir Charles Kastlake, P.R A. 
(1853 to 18155). The Society awards a “ Pro- 
gress” medal nearly every year in recognition of 
any important invention, research, or publication, 
the first to receive it being Captain W. de W. 
Abney (1878) for his scientific work in the 
advance of photography. The Fellowship 
(F.R.P.S ) is open only to those members who 
are able to satisfy the Council that they have 
ability m one or other of the many branches of 
photography ; elections to the Fellowship take 
place twice a year. Photographic societies may, 
by the payment of one guinea per year, become 
afiihated with the Royal Photographic Society. 

RUBBER SOLUTION {See “ Indiarubber.”) 

RUBY GLASS 

Glass “ flashed ” with ruby (red) colouring 
matter ; that is, the colouring does not go right 

80 


through the glass, but the surface is coated 
with vitreous colouring matter. It is used as a 
screen or filter to stop the passage of actinic rays. 
The subject of “ sate ” light is gone into fully 
under the headings “Safe Light,” “ Bichromate 
Lamp,” “ Dark-room Illumination,” etc. 

RUBY LAMP {See “Dark-room Lamp.”) 

RUBY MEDIUM 

A ruby or red fabric used in the place of ruby 
glass in the production of a “ safe ” light. Sun- 
light has a bleaching action upon it and pinholes 
are so easily caused that its use should be 
restricted to artificial light. 

RUBY VARNISH 

A varnish for application to windows, incan- 
descent electric bulbs, etc., for dark-room use ; 
it is inferior to ruby glass. Mix equal parts of 
ordinary white hard varnish and methylated 
spirit, and to every pint add ^ oz. each of 
chrysoidine and coralline rouge, two aniline dyes ; 
shake well, allow to stand for a day or two, and 
then, if all the dye is diSvSolved, add more. If 
the dye does not completely dissolve, use the 
clear solution. 

RUSSIAN DEVELOPER 

A developer of Russian origin, and introduced 


about 

1889. It is said to give with dry plates 

negatives which cannot be 

distinguished from 

those yielded by wet plates. 

The formula is : 

A. 

Sodium sulphite 

1 50 grs. 

34 g. 


Pot ferrocyanide 

350 „ 

80 „ 


Sodium carbonate . 

350 „ 

80 „ 


Distilled water 

?,i oz. 

375 CCS. 

B. 

Pyro 

7 ^ grs. 

17 g- 


Ammonium chloride . 

75 n 

17 n 


Distilled water 

oz. 

I 50 CCS. 

C. 

Tnmcthylamme 

5 mins. 

I g. 


Distilled water 

95 n 

22 ,, 


To prepare the working developer, take of A, 
300 mms. ; B, 40 mins ; and C, 1 5 mins. More 
of C can be added if great density is desired. 


RUSSIAN VIGNETTES {See “Black Vig- 
nettes.”) 

RUST SPOTS 

Small black metallic spots which usually ap- 
pear on gel atino- chloride papers (P.O.P.), and 
caused by particles of rust m the first washing 
water, the rust coming from water pipes, tanks, 
etc. They may be prevented by giving the prints 
(before toning) a bath of salt, soda and water : 

Common salt . . i oz. nog. 

Washing soda . . ^ 55 »> 

Water . . . . 10 ,, 1,000 ccs. 

Immerse the prints for five or ten mmutes, 
wash, tone, and fix. This bath is not sm table 
when platinum is employed for tonmg. 

RYTOL 

A “ tabloid ” developer, supplied with an accele- 
rator, also in tabloid form. For dry plates and 
bromide papers one of each of the tabloids — 
Rytol and accelerator — is dissolved in 4 oz. of 
water ; for gaslight papers and lantern slides 
(black tones) the water is reduced to 2} oz. 
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SAFE EDGE 

The opaque edging on negatives necessary for 
carbon printing. 

SAFE LIGHT (Fr., Eclatrage inactimque ; Ger., 
Stcheres Licht fur Dunhelzimmerbeleucht- 
ung) 

A term applied to the light obtained with tbe 
use of coloured filters placed in front of the 
dark-room illuminant. The ordinary commercial 
coloured glass is rarely of any practical use, 
except for the manipulation of positive materials, 
and even for these specially made safe lights 
usually give greater safety combined with greater 
brilliancy. It is as well to divide them into the 
several classes — namely, for positive, ordinary, 
isochxomatic and panchromatic plate work. 

For positive work, such as lantern slide and 
bromide print making, the light may be of a 
bright orange or green colour, as these materials 
are not very sensitive. 

Tartrazine or naphthol 

yellow . . . 200 grs. 20 g. 

Rose Bengal or cosine .10,, i „ 

Distilled water to . . 20 oz. 1,000 ccs. 

Gelatine . . . 800 grs. 80 g. 

Soak the gelatine in the water till soft, melt in 
a water bath, add the dyes, and when thoroughly 
dissolved, filter and coat, allowing 20 mins, per 
sq. in., or 20 ccs. for 100 qcm. of surface. 

For a green light, the eosine or rose Bengal in 
the above formula may be replaced by the same 
quantity of naphthol green. For isochromatic 
plates, one sheet should be coated with ; 


Tartrazine 

. 200 grs. 

20 g. 

Rose Bengal, or fast red 

. 100 „ 

10 „ 

Gelatine 

. 800 ,, 

80 „ 

Distilled water to . 

, 20 oz. 

1,000 ccs. 

and another glass with : 
Methyl violet 

, 100 grs. 

10 g. 

Gelatine 

. 800 „ 

80 „ 

Distilled water to . 

. 20 oz. 

1,000 CCS 


This red screen transmits from the red to \ 5,900 
in the yellow and the violet absorbs from \ 6,500 
to \ 5,000, so that only the extreme red from 
\ 7,000 to A. 6,500 passes. 

For red-sensitive and most commercial pan- 
chromatic plates use : 

Naphthol green . . 115 grs. 12 g. 

Filter blue (Hoechst i % 

solution) . . . 460 mins. 48 ccs. 

Gelatine (8 % solution) to 20 oz. 1,000 „ 

For pinacyanol and dicyanine bathed plates, the 
quantity of dyes may be reduced by one-third 
in the above formula. The same quantity of 
dyed gelatine per area should be allowed as 
stated above. 


For liquid filters, that is for solutions of dyes 
in i-in. thick cells, the following may be used : 

Naphthol yellow S (Bayer) 9 grs. i gr. 
Violet dahlia B O (Bad- 

ische) . . . 1*75 ,, *18 ,, 

Glycerine or water to . 20 oz. i ,000 ccs. 

This gives a deep red only beyond about A 685 
— ^A 690. 

A good green liquid filter is : 

Acid green . . .12 grs. -2 5 g. 

Naphthol green . . 12 ,, -25 ,, 

Tartrazine . . . 144 ,, 2*00 ,, 

Glycerine or water to . 20 oz. i ,000 ccs. 

In all cases, it is advisable to soften down the 

direct light by a sheet of ground glass or tissue 
paper. Although a light is called safe, it is so 
onty in a relative sense, and, therefore, care 
should be taken to expose the plate to it as 
little as possible. 

SAL-AMMONIAC “Ammonium Chloride.*') 

SAL-SODA {See “Sodium Carbonate.’’) 

SALICYLIC ACID (Fr., Acide saheyhque ; Ger., 
Salicilsdure) 

Synonym, ortho-oxybenzoic acid. CaH4(0H) 
COOH. Molecular weight, 138. Solubilities, i 
in 450 water, i in 2-4 alcohol, i in 2 ether. It is 
a light, fine, white crystalline powder, either ob- 
tained from oil of wmtergreen or sweet birch, or 
by the action of caustic soda and carbonic acid 
on phenol. It is occasionally used as a preserva- 
tive in emulsions and solutions. 

SALMON AND GARNIER’S PROCESS 

One of the early iron or powder printing pro- 
cesses, introduced about 1857, based on the fact 
that the ferrous or iron salt resulting from ferric 
citrate is more hygroscopic than citrate itself. 
Paper was coated with ferric citrate, exposed 
under a positive transparency, and covered with 
plumbago or other impalpable powder. The sur- 
face was breathed upon, the powder then adher- 
ing to the parts acted upon by light, while the 
surplus coum be lightly brushed off. The imacted- 
upon citrate was then washed out, the picture 
in powder being left. A later improvement was 
the mixing of loaf sugar or sugar of milk with 
the citrate. The dichromates subse(juently were 
found to answer better than the ferric salts. {See 
also “ Dusting-on (Powder) Process.’*) 

SALON, PHOTOGRAPHIC (See “Linked 
Ring.’’) 

SALT (Fr., Set ; Ger., Salz) 

The common name for sodium chloride. There 
is a slight difference between the pure chloride 
and common salt, but the latter may be employed 
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In most cases when sodium chloride is named. 
A weak solution of salt is often used to remove 
or decompose the last traces of silver salts before 
the toning of prints, to prevent black metallic 
spots appearing on the pictures and, sometimes, 
blisters. It is perhaps the most widely used for 
self-toning papers, a preliminary bath of salt 
influencing the resultant tone considerably. 
Before the introduction of “ hypo ” a strong 
solution of salt was used for fixing. Salt acts 
more or less as a restrainer in a developer. 

In process work^ salt has its uses as described 
under the heading of “ Dry Bnainel Process ** ; 
further, it is used as an etchmg mordant for 
aluminium, and for making red prints for the 
bleaching-out process. 

SALTED PAPER {See “ Plain (Salted) Paper 
Printing.”) 

SALTING {See “ Sizing and Salting.”) 
SALTPETRE {See “ Potassium Nitrate.”) 

SALTS, HALOID “ Haloid.”) 

SAND BATH 

Actually a bed of sand supported in an iron 
vessel upon which is placed a dish containing 
the material that is to be heated, it being 
frequently undesirable to expose the dish or its 
contents to the direct heat of a flame. A sauce- 
pan cr deep frying-pan almost filled with silver 
sand and heated over a gas burner or open fire, 
makes a good sand bath. A sand bath is recom- 
mended as a support for evaporating basins 
when boiling down the silver bath in the wet 
collodion process. Its object is to prevent the 
naked flame impinging on the basins and to 
diffuse the heat more umformly. A layer of sand 
is also recommended at the bottom of collotype 
ovens. 

SANDARACH (See “ Gums and Resins.”) 

SANDELL PLATES AND FILMS (Sc<j “Mul- 
tiple-coaled Plates” and “Cristoid Film.”) 

SANGER-SHEPHERD COLOUR PROCESS 

A process of obtaining three-colour trans- 
parencies by printing on to celluloid coated with 
bichromated gelatine containing a little silver 
bromide, developing, staining, and superimposing 
the results, after removal of the silver salt by 
“hypo.” A method of obtaining colour prmts 
on paper has been introduced by the Sanger- 
Shepherd firm, in which a hard gelatine relief 
is stained up and the dye transferred to a soft, 
moist gelatine film. 

SATIN, PHOTOGRAPHS ON {See “Fabrics, 
Prmting on.”) 

SATURATED SOLUTION (Fr., Solution d 
saturation; Ger., Gesdttigte Losungen) 

A solution of a salt in any vehicle of such a 
strength that it will not hold any more of the 
salt in solution. The great disadvantage of 
saturated solutions is that their strength varies 
with the temperature, most salts being more 
soluble in hot than in cold liquids. Their use 


should be avoided as far as possible, and all 
solutions made up of a definite And standard 
strength. 

SATURATOR 

An appliance for carburetting oxygen with 
ether and so forming a combustible gas to be 
burnt in a special form of limelight jet. It is a 
dangerous and now almost obsolete appliance. 
{See also “Limelight.”) 

SATZ LENSES 

A synonym for casket lenses, applied by Zeiss 
to the sets of single anastigmats which could be 
used alone or to form combinations of various 
focal lengths. 

SAVING WASTES (Sg<? “ Residues.”) 
SAXE PAPER {See “ Rives and Saxe Papers.”) 

SAYCE, B. J. 

Born, 1837 ; died 1895. Secretary and, later, 
President of the Liverpool Photographic Associa- 
tion. With W. B. Bolton, of Liverpool, he dis- 
covered the collodio-bromide of silver emulsion 
process (published 1864). 

SCALE. FOCUSING {See “Focusing Scale.”; 
SCALES AND WEIGHTS (S^^ “ Balances.”) 
SCALOL 

A registered name for a preparation of methyl- 
paramidophenol (metol), for use in combination 
with hydroquinone. 

SCALOMETER {See “Focusing.”) 

SCHIENDL'S INTENSIFIER 

A mercuric chloride intensifier. The negative 
is bleached maim 20 solution of the chloride, 
washed, and blackened in a i in 100 solution of 
“ hypo,” to which a few drops of a gold chloride 
solution and of ammonia have been added. The 
method is said not to block up delicate detail in 
the high lights. 

SCHLIPPE’S INTENSIFIER 

An intensifier introduced by Carey Lea for 
wet-plate negatives, but now seldom used. An 
iodine solution (water, 2 oz. ; potassium iodide, 
3 grs. ; iodine, 1} grs.) was first flowed over the 
plate and then a*^ solution of Schhppe's salt, a 
scarlet deposit being produced. 

SCHLIPPE'S SALT 

A synonym for sodium sulphantimoniate. 

SCHWELLENWERT (Ger.) 

A term used by Eder to designate that quan- 
tity of light which is necessary to produce a dis- 
tinctly noticeable photographic effect. This is 
usually translated threshold ” in English, and 
is practically confined to the smallest amount of 
exposure necessary to give a visible image after 
development. It was at first assumed that this 
Schwefienwert was a physical constant bdow 
which no action whatever occurred, but it is 
quite easy to measure far below it by counting 
the number of silver grains under a microscope 
(Mees and Sheppard). 
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SCOUR'S INTENSIFIER 

A mercuric chloride intensifier. The wavShed 
negative is immersed until whitened in a solution 
of 48 grs, of mercuric chloride and 48 grs. of 
potassium bromide in 5 oz. of water, blackened 
m a sodium sulphite solution, and finally washed. 

SCRAPING NEGATIVES {See “ Knife, Re- 
touching.”) 

SCRATCHES ON NEGATIVES 

A scratched negative is repaired satisfactorily 
only if the photographer is expert with the 
pencil. If the scratch is clean and shows as a 
black line only in the print, the negative should 
be varnished, a little retouching medium applied, 
and the scratch gradually worked out with a 
finely-pointed hard pencil. Avoid working 
beyond the scratch, or filling it up too solidly, 
and it is better to stop while the scratch can 
still be seen as a faint grey line, rather than to 
obliterate it completely, when it may print as a 
white line. Abraded edges to a scratch, which 
nnt white at each side of the black line, should 
e carefully scraped away with a sharp knife 
before varnishing the plate. 

SCREEN, COLOUR {See ** Colour Screen or 
Filter.”) 

SCREEN, FLUORESCENT {See “ Fluores- 
cent Screens.”) 

SCREEN, FOCUSING {See “Focusing Screen.”) 

SCREEN, GRADUATED 

A scjreen or light filter of glass or celluloid, 
graduated in density (colour) from the top to 
the bottom, the top part being as a rule, of a 
deep yellow colour, which gradually decreases 
in density until at the bottom quite clear 
glass IS reached. Such screens are used for 
placing in front of the lens when photo^aphing 
landscapes, the denser part being so adjusted in 
the holder, which fits on the front of the lens, 
as to cover the sky portion, in order to retard 
the action of the blue rays upon the plate. The 
use of such a screen makes it possible to get 
foreground and skies, both correctly exposed, 
on one plate ; without it, if the foreground were 
properly exposed, the sky would probably be 
over-exposed and any delicate clouds lost. 

SCREEN HOLDER 

Process workers use various forms of holders 
for fixing the colour filters parallel to the lens. 


A and B. Screen Holders 

Some of these holders are arranged to work in 
front, but behind the lens is the more common 
and the better position. Circular colour filter 


cells are attached to the front of the lens by 
means of a holder which clamps together the 
glass components of the cell. A is a wooden 
holder, which is attached to the front of the 
camera, the lens being mounted in front of the 
box. B IS a box to hold three filters in line, so 
that they may be pushed successively past and 
behind the lens. In addition to these, circular 
fittings of metal are used. 

SCREEN, ISOCHROMATIC {See “ Isochro- 
matic Screens.”) 

SCREEN - PLATE COLOUR PHOTO- 
GRAPHY 

The process of producing photographs in the 
colours of Nature by means of a screen plate is 
based on the three-colour process enunciated by 
Clerk-Maxwell, but instead of using three sepa- 
rate colour filters and three separate plates and 
prints, the colour filters are distributed on one 
surface in small areas, coated with a panchro- 
matic emulsion, and the picture obtained on this 
support either by chemical reversal of the 
negative into a positive or by printing on to 
another plate of similar character 

The first idea of such a plate was conceived by 
Ducos du Hauron, in 1862, in a letter which, 
however, was not published till 1897. In his 
French patent (No. 8,361, of Nov. 23, 1868) 
du Hauron says : “ There is another method by 
means of which the triple operation can be done 
on one surface. The separation of the three 
elementary colours may be effected, no longer by 
three coloured glasses, but by means ot one 
translucid sheet covered mechanically by a gram 
of the three colours.” In a little work by him, 
Les Couleurs en Photographie, Solution du Prob- 
Ume (1869), he also deals with this subject, 
but a more elaborate description of this idea 
is given by Alcide du Hauron in Tnphee 
Photo graphique des Couleurs, in which will be 
found the germ of all screen-plate processes, and 
any introduced of late years have been but 
variations of du Hauron's ideas. 

In dealing with this subject the writer cheer- 
fully acknowledges that he is following to a 
great extent and sometimes borrowing freely 
from a valuable paper on “ Some Experimental 
Methods Employed in the Examination of 
Screen Plates,” by Dr. Kenneth Mees and J. H. 
Pledge {Phot. Journal, May, 1910, p. 197) Scrccn- 
plates may be classified under two headings : 
regular and irregular, or line and mosaic ; and 
can be further subdivided into the following 
methods of manufacture: (i) ruled lines, (2) 
dustmg-on methods, (3) bi chroma ted colloid 
methods, (4) .section cutting, (5) mechanical 
printing or mechanical methods and dyeing, 
(6) other processes. 

The first line screen by a ruling method was 
patented by Joly in 1895, patent No. 14,161, ’95. 
In 1896, Jas. W. McDonough took out patent 
No, 12,645, '96. The Joly screen was com- 
posed of Imes having a width of -rJ^in. (*12 mm.), 
and a separate viewing screen, with .slightly dif- 
ferent colours, was issued. The taking screen 
was placed in contact with a panchromatic plate, 
and from the line negative thus obtained a posi- 
tive was made and bound up with a viewing 
screen so adjusted that the lines of the latter 
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fell into contact with the correct lines of silver 
deposit on the positive. The McDonough lines 
were sljf in, (o-8 mm.) wide, and some even as 
fine as in. were made. The dusting-on 
method was first patented by McDonough 
(No. 5,597, ’92), and he claims ^e use of par- 
ticles of glass, transparent pigments, gelatine, 
resin, or shellac smtably stained and subsequently 
coaled with a panchromatic emulsion. 

The autochrome plate, patented (22,988 and 
25,718 of 1904, and 9,100 of 1906) by Messrs. 
Dunii^re, is prepared by sifting suitably stamed 
starch grams over a tacky .surface, rolling them, 
and then filling the interspaces with a black filhng. 
The average size of the starch grains is 
(•015 mm.). The plate is issued coated with an 
emulsion, and the image needs to be reversed after 
exposure, so that the original plate serves as 
the positive. 

According to Mecs and Pledge, Fawcett sug- 
gested m the BrtHsh Journal of Photography 
(February 22, 1901) the use of a screen plate 
with the emulsion coaled thereon. 

Palmer’s patent (22,228, 1907) claims the use 
of ceramic colours or fluxes dusted on a tacky 
gla.ss plate, and then fired in a kiln ; also in 
another plate he uses gum elemi. The Aurora 
screen plate (introduced by the inventor, E. 
Fenske, in February, 1909) uses a mixture of 
three dyed materials dusted on a tacky plate, 
and fills the interspaces with a black fillmg. 
The fragments vary m size from lio m. ( 03 
mm.) to in. (-15 mm.), the average bemg 
about ill. (-07 mm.). 

In B amber’s patent (3,252 of 1908) dyed gela- 
tine IS hardened with formaldehyde, dried, im- 
mcr.sed in water, heated to 212® F. (ioc>® C.), 
ground to powder, and sifted into varying sizes 
by elutriation with petroleum spirit ; then it is 
dusted on tacky glass and expanded by ab.sorp- 
tion of moisture from the air, the interspaces 
being then filled up with black fillmg. The 
average size of the particles is about -jJq m. 
(•01 mm.). 

The use of bichromated colloids was outlined 
by Du Hauron, and the first plate manufactured 
on these lines was the Warner- Powrie or Florence 
plate. The lines m this had a width of about 
in. (*04 mm.), and the green lines were 
formed ^st, then the red, and the interspaces 
were filled with blue. Another Warner- Powrie 
experimental screen plate had green lines with 
red and blue rectangles in between, thus follow- 
ing more closely still the Du Hauron method; 
the diameter of the green line was in. (-05 
mm ), the narrow diameter of the red areas 
being Ttfo (‘07 mm.) and that of the blue 
yjo m. (-05 mm.). 

Dr. Smith, of Zurich, patented (6,881, 1906) 
a screen plate with regular geometric pattern, 
triangles, hexagons, or rhombi. The Thames 
plate (Finlay’s patent, 19,652 of 1906) consists 
of a series of red and green circles of about 
in. (-11 mm.), with a blue filling. It is inter- 
esting to note that in an American patent 
(561,687 of 1896) McDonough claims the use of 
“ a negative or positive photographic plate 
made with recurring patterns — as dots, lines, 
or figures — and having a portion where there 
is a fixed or invariable and distinctive charac- 
teristic which is produced in the sensitive material 


of the plate, and by which the plate may there- 
after be registered or adjusted in position in 
use.” 

The Wratten patent (28,406 of 1907) has one 
distinctly novel feature in that the matrix, 
whether a linear or dot pattern, has the figures 
in black, semi-opaque, and clear, and therefore 
one would have, in printing on a bichromated 
dyed colloid, a quite insoluble, a half soluble, 
and a completely soluble film. After exposure, 
the insoluble gelatine would be stained deep 
blue, the half soluble only half that depth, and 
a clear line left ; by immersing such a plate m 
a yellow dye the half soluble hue would absorb 
the yellow and give gr^-cn, and the clear line 
could be subsequently coated with a red colloid 
and rendered insoluble. Practically this did 
not work out so well as it promised. 

The Dufay dioptichrome plate (patents No. 
11,698 of 1908 and 18,744 of 1908) is prepared 
by exposing a bichromated colloid under a line 
screen, dyeing, and inking up with a greasy ink 
which does not adhere to the stamed Imes ; and 
this plate is now pressed against a gelatine-coated 
plate and the ink and dye are transferred. This 
second plate is coated with a varnish which 
does not adhere to the grea.sy ink, and then 
treated with a solvent which dissolves the ink 
and does not attack the coloured line ; and the 
plate then has one third of its surface red and 
two-thirds plam. A second printing at right 
angles to the first gives the second colour, and 
then the unstained gelatine is dyed by pressure 
agamst another plate stained with the third 
colour. The green Hne has a diameter of m. 
(•06 mm.), the red rectangle m. x in. 
(•07 mm. X *1 mm.) and the blue area in. x 
in. (-065 mm. x -09 mm.). 

The only plates prepared by the fourth method 
so far have been experimental ones. Senor 
Cajal, of Madrid, suggested the use of coloured 
fibres embedded in celluloid rendered opaque 
by metallic silver and cut across with a micro- 
tome. In 1893, Otto N. Witt applied for a 
German patent (W 14,564, iv., 57A, Novem- 
ber i) for preparing linear j^ters by the super- 
position of sheets of dyed celluloid, cementing 
them together and then rolling them out to thin 
veneers. On April 6, 1899, R. E. Liescgang 
applied for a similar patent, m which the block 
of superposed sheets of celluloid was to be cut 
across at right angles to the direction of the lines, 
and mosaic filters could be produced by cement- 
ing such veneers into a block and again cutting 
across. R. Krayn took out two English patents 
(1,938 of 1906 and 495 of 1907) for precisely the 
same ideas, and cxpermiental films of this char- 
acter were issued. 

The Krayn screen, which has been actually 
issued, belongs, like the Omnicolore plate, to the 
fifth method, in which mechanical printing is 
employed. The method is practically as fol- 
lows : a greasy ink or waterproof varnish is 
ruled over two-thirds of the surface of a gelatme- 
coated or celluloid film (Krayn), and the exposed 
gelatine is dyed and the water-repellent material 
removed and again applied so as this time to 
cover the dyed gelatine and half the unstained 
gelatine. The exposed gelatine is dyed and 
mordanted and then the remaining clear gela- 
tine stamed up. In the Omnicolore plate there 
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are continuous blue lines of in. (-05 mm.) 
width with green and red rectangles in between 
at right angles, the area of the former being 
about yiir x xhv tii. (*08 mm. x *06 mm.), 
and that of the latter in. x (‘^6 mm. 

X *04 mm.). In the Krayn celluloid film the 
lines are red and about in. wide, and the 
blue and green rectangles are not at right angles, 
but about an angle of 135 with the horizontal 
red line, and the space between the two red lines 
IS about in. (-ii mm.). Lumi^e’s patent 
(20,111 of 1908) for a regular gram screen is 
based on the use of a greasy ink, which is applied 
to two-thirds of the surface of a gelatine film, 
the remaining third bemg dyed ; then the whole 
plate is varnished and the greasy ink and the 
overlying varnish dissolved. A second greasy 
ink is now applied m the form of Imes at right 
angles to the first set, so that half the surface is 
covered, and the exposed gelatme is dyed m the 
second colour, again varnished, and the greasy 
ink removed ; and the plate, which now bears 
two colours, is dyed up as regards its remaining 
surface with the third colour. 

With regard to screen plates made by other 
processes, there are not at present any on the 
market, though several patents have been taken 
out, such as Joly’s (19,388 of 1895) for dyed 
threads laid on a transparent support, Beeton 
and Gambs’ patent (20,834 of 1906) for a woven 
tissue, and Szczepanik’s (17,065 of 1908) on 
the same hues. 

The Szczepanik-Hollborn screen plates are 
based on the affinity of basic dyes for acid tissues 
and add dyes for basic tissues ; the former have 
a deaded preference for collodion and acid dyes 
for gelatme. Three solutions of gelatine or 
other colloid are dyed, dried, powdered, mixed 
in proper proportions, and dusted on to a moist 
collodion plate. The dyes pass from the colloid 
into the collodion, and the former is washed off, 
leaving a mosaic of coloured areas. In the 
second form only two colours are applied in this 
way and the third applied by a dyemg bath. 

There are certain factors in the manufacture 
of screen plates which are extremely important 
for the successful reproduction of colour, and 
the first is that the screen itself should be free 
from colour when examined by white light ; that 
IS, it should be of a neutral shade. This has been 
definc^d by Meea as the “ first black condition,** 
and it must be attained by adjustment of the 
areas of the colour units, and not by varying the 
depth of staining which controls their absorp- 
tions. The second point is that the photo-chem- 
ical effect of the spectrum through the screen 
elements and compensating filter must corre- 
spond with the luminosity curve, though this 
point may be of less importance, as the retina is 
able to perceive small variations from the correct 
curve. The third point is the total visual absorp- 
tion, as this affects the duration of exposure, for, 
naturally, the greater the absorption of light 
the longer will be the exposure. The above- 
mentioned authors state that in order to fulfil 
the first black condition the green area must 
transmit about two- thirds of the light transmitted 
by the plate, and under the best conditions for 
the other filters it may occupy half the area of 
the plate, and therefore half the plate will only 
transmit one-third of the incident green light 


or two-ninths of the incident white light, so 
that the whole plate will transmit only one-sixth 
of the incident white light as a maximum. 

The question of invisibility of the filter ele- 
ments depends upon what has been termed the 
“ period,” which is twice the distance of separa- 
tion for lines equal in width to the spaces ; and 
this must be less than tfie distance from 

the eye ; and if this be taken as 20 cm. the 
screen period will be 0*2 mm. ; therefore the 
separate filter elements will be invisible if 
they are not larger than (*066 mm.), or 

approximately in., this naturally applying 
to results examined m the hand. When, however, 
it comes to the projection of the pictures, one 
has to take into consideration the magnifica- 
tion, and assuming this to be 40 diameters or 
a lo-ft. screen, and the nearest observer to be 
12^ ft. away, the screen elements must not be 
more than iii-> which requires the actual 
screen elements to be in. When dealmg 
with irregular gram screens in which the units 
arc distributed by a dusting-on method, then 
there may be clumping of the grains ; as many 
as twelve grains may be clumped together, and 
therefore the unit may become much larger. 

The resolving power — that is, the power of the 
screen plate to resolve a coloured object into its 
form and colour — may be divided into three 
heads. First, the objects are resolved both in 
form and colour, when the images of the objects 
are as large as or larger than the screen period ; 
secondly, the images may be of the same size 
as the scj-een elements, then they will be resolved 
as to form but indeterminate as to colour ; 
thirdly, if the images are smaller than the scree* 
units, they may or may not be resolved, accord- 
ing to the resolving power of the emulsion. 

The spectral absorptions of the filter elements 
can only be those which are generally recognised 
in three-colour work — that is, having a slight 
overlap in the yellow and blue, considering the 
taking of negatives only ; but as, in the majority 
of cases, the screen is i^lso used for viewing, the 
spectral absorpbon should be as pure as pos- 
sible, and should agree as nearly as possible with 
the three fundamental colours — red, green, and 
blue. A compromise has therefore to be made, 
and probably the red should transmit from the 
extreme red to \ 5,900, the green from A 5,900 
to X 4,900, and the blue from A 5,000 to A 4,000. 

The limitation of the size of the filter element 
is determined by the invisibility of the element, 
which has been previously dealt with, and this 
should be not larger than in., or m the case 
of irregular gram screens about one-tenth of 
that, because of the clumping. One of the factors 
governing the minimum size of grain is the 
thickness of unit necessary to give sufficient depth 
of colour, which is determined as to its diameter 
by parallax. If the thickness is equal to the 
diameter, any ray passing through the screen 
at a greater angle than 10® will not only 
pass through the particular element which it 
first struck, but also the next, as shown in the 
following diagrams. 

A shows a screen plate in which the thickness 
of the filter elements R, G, B (red, green, and blue) 
is equal to their diameter. The ray striking 
the blue element B passes only through this ; hut 
as the emulsion is of slightly greater refractive 
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index it encroaches slightly on the neighbouring 
green element, and therefore in the final result 
the blue would have a very slight green tinge. In 
diagram B the thickness of the elements is 
one and a half times their diameter, and the ray 
here passes not only through the blue, but 
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through nearly the whole of the green ; therefore 
the final colour would be strong greenish blue. 
Tins IS an important point because when using a 
bichromatcd colloid, such as gelatme, it is difficult 
to get sufficient depth of colour with less than 
54*5 mms. of 5 per cent, gelatine solution to 
every 10 sq. in. (= i cc per 20 qcni.), which 
gives a thickness of dry film of in. The 
second factor limiting the size of the elements 
IS the irradiation of light in the emulsion film 
itself, by which the light may be scattered from 
the silver halide particles, underlying the par- 
ticular screen element, to those under the adja- 
cent ones. 

Finally, in order to obtain correct colour 
rendering, assuming that the first black condi- 
tion IS fulfilled, it is essential that the action of 
light should be to give equal deposit under all 
three elements. Now, as it is not possible to 
sensitise any emulsion for red and green, so as 
to give equal sensitiveness to these regions as 
to the original blue- violet seusitiveness of the 
emulsion, therefore a compensating filter is 
used to cut down the excess blue-violet sensitive- 
ness, and at the same time even up the sensitive- 
ness of the red and green. This is called the 
“ second black condition.’' 

The final speed of a plate is determined by (a) 
the speed of the emulsion, {b) the multiplying 
factor of the screen, and (c) the multiplying 
factor of the compensator. Mees and Idedge 
give the following table of these factors: — 



A uto- 
chrome 

Thames 

Omni- 

colore 

Dufay 

Emulsion speed (Wat- 
kins) 

35 

120 

22 

13 

Screen factor 

12 

8 

7 

5 

Compensator factor . 

2 

li 


1 li 

Effective speed . 


10 


2 


They also give the following very valuable 
summary of the essentials to be fulffiled in the 
manufacture of a screen plate: (i) The size of 
the units. — For regular screens these should not 
be larger than in., nor smaller than in. 
For irregular screens not larger than in., 
nor smaller than g in. It is quite needless 
to strive for exceedingly small units. (2) The 


interstices. — If these exist at all, they must be 
filled in ; white interstices are fatal, even if they 
only occupy one- twentieth of the arc of the screen 
plate. (3) The colours of the units. — ^These 
must be primary red, green, and blue violet. 
(4) The relative area occupied by each colour. — 
This must be adjusted to fulfil the first black 
condition. (5) Emulsion. — This must be coated, 
for which purpose insulating varnishes will have 
to be selected, as they must not act upon it. 
Turpentine and ether, especially the former, are 
inadmissible as solvents ; resin varnishes are 
suspect. (6) The sensitising — This must be 
performed so that the actions under the red and 
green filters are equal. (7) The compensator. — 
Tins must be adjusted to fulfil the second black 
condition. 

SCREEN, RULED {See “ Half-tone Process ” 
and “Half-tone Screen.”) 

SCREWS AND SCREWTHREADS {See 

“Camera Screw” and “Mounts, Lens.”) 

SCULPTURE, PHOTO. {See “ Photo-sculp- 
ture.”) 

SCULPTURE. PHOTOGRAPHING 

The principal points that require attention in 
photographing sculpture are given under the 
heading “ Statuary, Photographing ” ; but it 
IS de.sirable to give a hint in this place on the 
photographing of sculptured panels. With most 
of these panels, a direct front position is almost 
imperative ; the panel must be regarded almost 
as a picture and photographed in the same 
manner. Care must be taken to get the outlines 
of the panel perfectly rectangular, the comers 
square and the opposite sides parallel. The 
most simple method is given under the heading 
“ Paintings, Photographing.” The front posi- 
tion does not always show the relief so effectively 
as an oblique view, consequently, when po.ssible, 
the work should be done at the time of day 
when the natural lighting gives the desired effect. 

SECONDARY AXIS {See “Optical Axis.”) 

SECRET CAMERAS {See “ Detective Cam- 
era ” and “Disguising the Camera.”) 

SEED LAC {See “Gums and Resms.”) 

SEL D’OR {See “Gold Hyposulphite.”) 

SELECTIVE SENSITISERS 

A synonym for optical sensitisers, under which 
headmg they are described. 

SELENIUM 

Se. A non>metallic element. Atomic weight, 
79. It is used in phototelegraphy. 

SELF-DEVELOPING PLATES 

Dry plates carrying the developer in or on the 
film, or on the glass side, and requiring only to 
have water applied for the developing action to 
take place. An early form was that introduced 
by Dr. Baecklandt, who soaked dry plates in a 
solution containing salicylic add and pyrogallic 
add. The systems by which the developer 
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is in the form of a dried paste on the glass side 
of the plate are far more satisfactory. Thomas 
Bolas patented (in 1907) a dry developer, to be 
applied to the glass side of the plate or used as 
a separate sheet. In addition to claiming the 
distribution of different portions of the developer 
in different parts of the area, the use of hydroxyl- 
amine and an ammonium salt is named, also the 
use of acid sulphite, and the use of bicarbonate 
as an alkali. The acid constituent (A) may con- 


tain the reducing agent : — 

Metol . . . . .1 part 

Hydroquinone . . .2 parts 

Milk sugar, mannite, or other 

sugar-like preservative . »» 

Sodium bisulphite . . • ijr „ 

Starch, partly boiled and partly 

in grains . . . . 6 „ 


and water in sufficient quantity to give a paint- 
like consistency on a thorough incorporation or 
grmding of the ingredients. Instead of metol 
and hydroquinone, other reduemg (developing) 
agents may be employed. The alkaline accele- 
rator (B) may con tarn the following ingredients : — 

Sod. carbonate or bicarbonate . 5 parts 

Gum arabic . . . .1 part 

and water in sufficient quantity to give a paint- 
like consistency to the mixture upon grinding. 
The inert or slightly acid separating material 
(C) may contain the following mgredients : — 

Sulphate of lime or sulphate of 

baryta . . . .4 parts 

Gum arabic . . . .1 part 

and water as before. 

SELF-PORTRAITURE 

When there are no bright objects in the back- 
ground and the duration of exposure is of httle 
or no importance, a small stop may be inserted 
in the lens in order to make a comparatively 
long exposure necessary. The operator may then 
open the shutter or uncap the lens and take up 
his position at a suitable spot previously arranged 
opposite the camera, stay there while the ex- 
posure IS being completed, and then go back to 
the camera and dose the lens. The brief period 
during which the operator is not m position will 
make no appreciable difference to the plate if 
the stop used is .small enough, the plate slow 
enough, and the background dark enough. 
Another and a better plan, suitable for outdoor 
groups when the operator wishes to be included, 
IS to make the exposure through the agency of 
black thread. Two lengths of black thread, long 
enough to reach from the camera to the operator 
should be taken. One is attached to the lens 
cap (a shutter cannot be used), and the other is 
tied to one corner of the focusing doth, the latter 
being folded on the top of the camera m such a 
way as to be easily pulled over the lens. When 
all IS ready for the exposure the thread attached 
to the cap is puUed, the cap then falls to the 
ground and the exposure begins ; when suffi- 
dent exposure has been given the thread at- 
tached to the black focusing doth is pulled 
and the doth falls in front of the lens ; the 
operator then hastens back to the camera and 
caps the lens. 


SELF-TONING PAPERS 

Printing-out gelatino-chloride emulsions con- 
taining some salt of gold, which is reduced in the 
fixing bath and thus tones the image and does 
away with the necessity of separate toning. 
Ashman and Offord suggested this addition m 
1885 ; but Bachrach, three years later, published 
the fact that the addition of gold obviated sub- 
sequent toning. Most of these papers require 
merely fixing or immersion in a preliminary salt 
bath to vary the tone obtained. In some 
cases the gold is accompanied by lead or other 
metallic salts, which doubtless play an import- 
ant part in the toning of the image. 

BELLA'S PRINTING PROCESS 

A proce.ss published by M. V. J. Sella, of Biella, 
in 1857. It was an “ink” process, in which 
the sails of silver and gold were superseded by 
salts of iron and chromium. 

SEMITONE (Fr., Demiteinte ; Ger., Halbton) 

A half-tone. In photography, the shades in- 
termediate between the lightest parts of the 
picture (high lights) and the deepest shadows. 

SENSITISED PAPER (Fr., Papier sensible ; 
Ger., Gesilbertes Papier) 

An old term applied to plain salted and albu- 
menised paper after sensitising with silver 
nitrate. 

SENSITISERS {Pt.y Sensibilsateur : Ger., Sensi- 
bilisatoren) 

There are practically two classes of sensitisers, 
the so-called chemical, and the optical sensitisers. 
The former are generally halogen absorbers, 
which increase the sensitiveness of the negative 
emulsion or increase the intensity of the prmted 
out image. For colour sensibsers, see “ Colour 
Sensitising.” 

SENSITISING 

Rendering sensitive to light. Methods for 
sensitising are given under the various processes, 
as for example, blue-print, kallitype, carbon, 
albumen, etc. 

SENSITIVENESS OF PLATES AND 
PAPERS 

The question of the sensitiveness of plates is 
dealt with under “ Sensitometry.” At pre.sent 
there is no generally accepted method of testing 
papers for their sensitiveness, the usual com- 
mercial method being merely to give the ex- 
posures to certain lights. 

SENSITIVENESS. RESTORING {See 

“Fogged Dry Plates, Restoring.”) 

SENSITOMETER 

A device for testing the sensitiveness of plates 
and paper, and described in the following 
article. 

SENSITOMETRY (Fr., SensitomHrie ; Ger., 
Empfindhchkeitsmessung) 

Soon after the mtroduction of the gelatine dry 
plate, it was usual to express the speed of the 
emulsion as “ x times,” which meant that it was 
X times the speed of a wet collodion plate. This 
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speed was no fixed quantity, and the expression 
consequently meant but little. Warnerke intro- 
duced a sensitometer, consisting of a series of 
numbered squares with increasing quantities of 
opaque pigment. The plate to be tested was 
placed in contact with this, and an exposure 
made to the light emanating from a tablet of 
luminous paint, excited by burning ma^esmm 
ribbon. After development and fixation the 
last number visible was taken as the speed of 
the plate. The chief objections to this method 
were that practically no two numbered tablets 
agreed, that the pigment possessed selective 
spectral absorption, and that the luminosity of 
the tablet varied considerably with the lapse of 
time between its excitation and the exposure of 
the plate. Various other methods were pro- 
posed, but none found any practical use. In 
1890, Ilurtcr and Driffield published a series of 
papers on the subject of speed determination, 
and proposed a method of exposing a plate to 
a series of lights of known mtensities and 
measuring the densities obtained on develop- 
ment. This method has become very general in 
England, though possibly it is not strictly 
adhered to by all its users. Notwithstanding 
various attacks, the mam principles of the 




A. Chapman Jones B. Gauge for Height 
Plate Tester of Candle Flame 

H. and D. system, as it is briefly termed, remain 
uncontroverted. On the Continent, another 
system, known as Schemer’s, has been elab- 
orated by Eder, and in this a rotating sector 
wheel is used, the steps of which bear a ratio 
of I : r27. After exposure, the last number 
visible, when the negative is placed film down- 
wards on white paper, is taken as the speed of the 
plate. 

Chapman Jones has introduced a modified 
Warnerke tablet containing a series of twenty- 
five graduated densities, a senes of coloured 
squares, and a strip of neutral grey, all five being 
of approximately equal luminosity, and a senes 
of four squares passmg a definite portion of the 
spectrum ; finally, there is a square of a line 
design, over which is superposed a half-tone 
negative. This “plate tester,” A, is used with a 
standard candle as the source of light, and is 
useful for rough tests of both plates and print- 
ing papers. Definitions of the leading terms 
employed must here be given. “ Opacity ” is 
the suppression or absorption of light by the 
silver image. “ Transparency ” is the remnant 
of the original light which passes through the 
negative image. “ Density ” is the relative quan- 
tity of silver deposited per unit area. The exist- 
ing confusion is well shown by the term “a 
very dense negative,” when really what is meant 


is that the “ opacities ” of the silver deposited 
are so great that they possess very little trans- 
parency ” ; that is to say, the negative absorbs 
the greater portion of the incident light. It is 
true that the “ denser ” a negative the greater 
the opacity, but it must not be forgotten that, 
as denned above, density is the quantity of silver 
deposited. Density is the logarithm of the 
opacity ; thus, a negative which has an opacity 
of 100 has a density of 2*00, as this is the com- 
mon logarithm of 100, and it has a transparency 

The usual mathematical expression of the 
above facts is as follows, but in the following 
pages, as far as possible, mathematics will be 
excluded and everyday working instructions 


given ; — 

Transparency, T 


In tensity of light t ransmitted ^ J[ 
Intensity of incident light lo 


Intens ity of incid e nt lig ht lo 1. 

Opacity, O j 


Density, D s* -logi^ T = log,o O. 

The last term is also frequently expressed as : — 


D == - log. T == log. O, 


Napierian, instead of common, logarithms being 
used. 

Hurter and Driffield pointed out that in a 
perfect negative the opacities of the different 
gradations were strictly proportional to the 
light reflected by those portions of the subject 
which they represented when the plate had 
received correct exposure, and that a true repre- 
sentation of the tones of the original is only 
possible when the density or the quantity of silver 
IS proportional to the logarithm of the light in- 
tensity. To use the H. and D. system correctly, 
it is essential to have a standard light, an expos- 
ing instrument, and a photometer or instrument 
for measuring the densities. 

The Standard The light adopted by 

Hurter and Driffield was the British Standard 
candle, burning 120 grains of spermaceti wax 
per hour. This candle gives sati.sfactory results 
as regards the speeds of ordinary (non-colour 
sensitive) plates for amateur use ; but the flame 
is subject to fluctuations, and obviously will give 
totally incorrect readings wath colour-sensitive 
plates, on account of the spectral composition 
of the light, this being very yellow, or much richer 
in yellow, orange, and red rays than is daylight. 
If the candle is used for speed reading, it is always 
advisable to expose witli the plate to be tested 
one of a known .speed, then any variation of the 
speed of the latter can be allowed for in cal- 
culating the speed of the unknown plate. It is 
important to see that the candle is burning regu- 
larly at the base of the wick, with a well-formed 
cup of wax, free from match-heads, bits of 
charred wick, etc. The wick should bum over 
at its top to the edge of the flame, the latter 
being 45 mm. in height from that place where 
the wick begins to blacken to the tip of the 
flame. It is as well to make a steel metal gauge, 
as shown at B, for measuring this height, and it is 
also desirable to shield the candle flame from 
draughts. As it must be kept at a constant 
height, a retort stand with a slip arm to hold 
the candle, or a sliding holder, must be provided. 

Another standard light, more generally used 
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on the Continent, is the Hefner amyl-acetate 
lamp, a small lamp which bums pure amyl- 
acetate that gives a flame much like the candle 
in spectral composition, and, therefore, open to 
the same objections on this score as the standard 
candle. 

The most satisfactory standard light is acety- 
lene, used under a pressure of about ^ oz. The 
burner to be used is a Bray’s “ Elta,” which 
shows no tendency to carbonise, and in which 
the gas escapes from two pinholes in the steatite 
caps. These caps contain airholes. The rod-like 
flames impinge against one another and produce 
a brilliant flat flame of about i in. diameter. 
Whereas in the candle the whole flame is used, 
in the case of acetylene it is important to screen 
off the margins and the tip of the flame as these 
flicker considerably, and it is also necessary to 
screen off the blue base of the flame. This can 
be conveniently done by a Methven screen 
or metal plate pierced with a square hole of 
36 sq. mm. area. This screen should be as near 
the flame as possible (about 12, or not more 
than 18 mm.), and the bottom of the aperture 
should be slightly above the dark or blue area 
of the flame, so that it is central with the whitest 
and most luminous part of the flame. For exact 
photometric mvestigations, the correct position 
must be found by exposmg a series of plates 
and measuring the densities, but for practical 
speed testmg it will be sufficient if the eye, when 
placed at the extreme edges of the dark-shde, can 
see no trace of the tip, edges or base of the flame. 
Renwick, of the Ihord Research Laboratory, 
states that there is a variation in density over 
the plate strips due to the variation in the 
intensity of the light and the small area of the 
flame exposed by the aperture. While this has 
not been confirmed by any other writer, Sheppard 
and Mees have con^med the general fact that 
such a burner is liable to variation, and have, 
therefore, suggested a modification of the F^ry 
c'ylmdncal flame, obtained by means of a Bray 
burner takmg -25 ft. of acetylene per hour, and 
constructed to give a cylmdrical flame with the 
admixture of air. The burner is enclosed by a 
metal hood m which is an aperture *04 mm. and 
a cone reaching from this to within | m. of the 
flame itself, the latter being 35 mm. m height. 

The correct distance between the standard 
light and the sensitive surface should be i metre ; 
if this IS not adhered to a correction must be 
made in estimating the intensity of the light 
falling upon the plate. This correction, for vary- 
ing distances is found from Schwarzschild’s 
formula and table, given below. 

I - (-?)•/ 

TABLE OF CORRECTION FACTOR /. 


D 


G 









400 cm. 

200 cm 

100 cm. 

50 cm 

40 cm. 

30 cm. 

0 om. 

o’qSq 

0992 

1*000 

1*017 

1*023 

I 337 

4 

0 9&9 

0-991 

0*997 

I 007 

1*009 

I ox 

8 M 

0 989 

0*989 

0*990 

0 978 

0 965 

0935 

12 ,, 

0 988 

0*986 

0*979 

0 934 

0 899 

0*829 

16 ,, 

0 986 

0 982 

0*962 

0879 

0*818 

0 712 


D = the distance of the light, G = the distance 
of any point of the plate x centimetres from 
the perpendicular drawn through the centre of 
the flame to the plate. A reference to and 
explanation of this table will be found under 
the description of tlie exposing instrument. 

The experimenter must not overlook the 
danger of the intensity of the light decreasing 
as the gas supply and, consequently, the pressure 
diminish, and he should take care that the 
evolution of gas has ceased before exposure is 
made. Another point is that when the carbide 
receptacle is freshly charged, some air is always 
mtroduced into the gas chamber, thus leadmg 
to a decrease of luminosity of the flame. This 
trouble may be overcome by generating a small 
quantity of gas first and burning this, with the 
water supply cut off, and then admitting more 
water to tlie carbide till the bell is fully charged, 
making the exposure when the generation of 
the gas has ceased. 

Although the acetylene light approximates 
more nearly to daylight than the standard candle, 
it is still too rich m red and orange rays, and it 
should be screened down with absorbent solu- 
tions. The necessary dyes are gentian violet, 
acid green, mandarine orange and rose Bengal, 
which can be obtained m conveniently small 
quantities. Some pure copper acetate will also 
be required. 

The dyes can be most conveniently made up 


into vStork solutions as 

follow : — 


A. (Gentian violet 

. 14 grs. 

2g 

Distilled water to 

. 1 6 oz. 

1,000 C ( s. 

B. Acid green . 

7 grs. 

I g 

Distilled water to 

. 16 oz 

1,00(3 ('CS. 

C. Mandarine orange 

7 grs. 

I g 

Distilled water to 

. 1 6 oz 

1 ,cxx) ( CS. 

D. Rose Bengal 

. 28 grs. 

A g 

Distilled water to 

16 oz. 

I ,OCK3 C CS. 


These stock solutions must be kept in the dark. 
The actual filter or screen is made as follows : 


A solution 

10 mms. 

I CC. 

B 

10 „ 

I M 

c 

10 „ 

I M 


10 „ 

I M 


Distilled water to 2 oz. 138 mins, or 100 ccs. 

When mixed, this will not keep more than 
24 hours, and it should be used in a cell 10 mm. 
internal width. 

The copper acetate solution is made as follows : 

Pure copper acetate . 105 grs. 15 g- 

Glacial acetic acid . . 35 mins. *5 g. 

Distilled water to . . 16 oz. i,<x)0 ccs. 

This will keep indefinitely, and must be used 
in a cell of 10 mm. internal width. It must 
not be mixed with the anilme dyes, but used 
in a separate cell. 

The Exposure Instrument . — The instrument for 
obtaining the series of graduated exposures con- 
sists essentially of a sector wheel, ii in. i* 
diameter, in which each sector is exactly half 
the preceding one ; the angles should be : 180®, 
90®, 45®, 22*5°, 11*25®, 5*625®, 2-8125®, 1*4062° 
and -7031®. Obviously the 180® is made up of 
the single quadrant below the centre and the 
quadrant next above. These angles must be 
accurately cut, an extremely difficult and costly 
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matter. The metal should be blackened and the 
edges of the angles bevelled, so that the edge 
of the bevel comes next the plate. The wheel is 
mounted in a box so that it pan rotate as close 
as possible to the plate, and it will be found 
more convenient in practice if the space between 
the wheel and light is boxed in and the light 
also enclosed so that it can be used in a dark- 
room. Such an arrangement obviates any pos- 
sible source of error from light reflected from 
the walls and ceiling of the room, and enables 
one to attend to other matters whilst the plate 
is exposing. 

Diagrams C and D show an instrument made 
by K. J. Wall, which may be taken as a guide. 
The two dark-slides, D D, enable the experimenter 
to expose four plates at once, using the halves 
of quarter-plates, that is, strips of plates, measur- 
ing 4^ in. by i| in. The light is placed central 
with Si the axis on which the sector wheel 
revolves. This introduces a small error, which 
can be calculated from Schwarzschild’s table 
already given, but for practical speed testing this 
may be neglected as it is less than the probable 
error in reading the density. For accurate photo- 
chemical work, the perpendicular from the centre 


per minute the intermittency error is practically 
negligible. The sector wheel may be driven 
by hand, a small electric motor, a small water 
turbine or hot-air gas-engine. Ilurter and Drif- 
field used the treadle table of an ordinary sewing 
machine ; but some mechanical arrangement 
will be found most convenient, as it allows the 
operator to attend to other matters. 

To use the apparatus, attention should first 
be paid to the light to sec that it is burning 
correctly, the sector wheel should then be set 
in motion and the exposing shutter withdrawn. 
For fast plates, an exposure of 40 candle-metre- 
seconds will be sufficient as a rule, whilst for 
slow plates 80 C.M.s. may be given. For lantern 
plates this may be even doubled or quadrupled, 
so as to obtain the characteristic curve of the 
plate. Even with the largest sector, only half 
the circle, or 180°, is used for the exposure, so 
that no matter what exposure may be decided 
upon, it must then be doubled ; in other words, 
Ignoring the intermittency error, if the actual 
exposure is 80 secs, the effective exposure will 
be only 40 secs., as half the time the plate is 
covered by the opaque portion of the sector 
wheel. If the candle is used, then we may give 


1 



C and D. Wall’s Exposure Instrument 


E. Grease-spot Photometer 


of the flame should coincide with the centre of 
the plate. 

It will be found advisable to provide the dark- 
slides with ^-m. strips of black paper or thin 
metal, along the two sides, so as to have two fog 
strips, the use of which will be explained later. 
The dark-slides should be made m the form of 
a printing frame with solid back ; the ordinary 
form may be used, but it rarely permits of one 
plate being placed behind the other, as some- 
times required. C and D are practically self- 
explanatory , s is the sector wheel ; D D the 
dark-slides ; M the Methven screen with circular 
aperture ; and F the acetylene flame. Small 
pieces of wood are fastened to the sides, top and 
bottom of the box, inside, to prevent scattered 
light reflections. The inside of the box must 
be blackened. A is an aperture cut m the top 
of the narrow portion of the box into which the 
two liquid cells for screening the light are in- 
serted. As the flame is so near the aperture m 
the screen, this gets very hot, and it is advisable 
to have the outer sleeve, into which the project- 
ing piece of the lamp slides, Imed with asbestos 
cloth. E is an exposing door which, by means 
of a milled head outside the case, can be raised 
or lowered so as to admit or shut off the light at 
will. 

A series of intermittent exposures does not 
produce the same effect as the equivalent con- 
tinuous exposure, but it has been shown by 
Sheppard and Mees that if the wheel is not 
driven at a greater speed than 100 revolutions 


actual seconds, but in the case of the screened 
acetylene light, it is necessary to find by actual test 
of a plate of known speed what is the equivalent 
exposure. Thus, with the instrument as described 
above, it has been found that an actual 
exposure of 340 secs, gave exactly the same 
result as an effective exposure to a standard 
candle of 40 secs. 

For true speed reading the emulsion must be 
coated on plate glass ; the plates should be 
backed, and the strips to be tested should be 
cut out of the middle of a whole-plate. The glass 
generally used for plates is so uneven as to give 
rise to considerable errors, and if not backed, 
halation occurs ; the backing should be black 
and not red. 

The Photometer . — This instrument is used for 
measuring the densities of the plates. The 
simplest type, and the one used by Hurter and 
Driffield, was a modification of the BmivSen 
grease-spot photometer ; its mam fault is that 
the two spots that have to be compared are not 
contiguous. The instrument consists essentially 
of a box with one side open and the edges splayed 
out to protect the operator from the light, whilst 
measuring the densities. E shows a plan. The 
case may be made of wood, but those parts near 
the lamps should be of asbestos millboard, inside 
which should be two sheets of copper or zinc 
perfectly plane and blackened, as should be the 
whole of the inside of the box. At each end in 
the centre of the sides is a hole 6 mm. in dia- 
meter; between these holes should be a plane 
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block of wood, with either a rack or a smooth 
piece of metal on top ; and the small box shown 
should be provided with a pinion or small rollers 
so that it may run easily to and fro. In both 
diaphragms should be placed either ground glass 
or preferably opal, just behind the copper plate. 
To the centre of the little box should be affixed 
a pointer passing along a graduated scale, 
fastened to the bed on which the box moves. 
The little box is of light wood with tw’o mirrors 
at the back placed at a low angle, whilst between 
them is the grease spot, which can be fixed to a 
piece of stout card w’ith a hole cut in it, or 
between two thicknesvses of card. Some instru- 
ments are not provided with the lens and eye- 
tube ; these are to be preferred, although far 
better still is a low-angled bi-pnsm, which brings 
the images of the spots into juxtaposition. 

The makmg of a grease spot ks by no means 
an easy matter at first, but as the materials are 
nothing but a hard carriage candle, a big darning 
needle and a spirit flame or gas, plus the paper, 
it is merely a question of practice to produce a 
large number of spots, the best of which can then 
be chosen. The paper should be thin, with a 
matt surface, and not too hard, and it should 
be cut into i-in. discs, which should then be 
placed round the candle, the eye end of the 
darning needle made hot and placed as nearly 
as possible m the centre of the paper ; the heat 
melts the wax, which is absorbed by the paper, 
and forms a semi- translucent spot, preferably 
not more than i mm. in diameter. Make a 
number, and choose the best and most regular. 
A very translucent spot enables one to read very 
high densities, but it is not so sensitive. After 
using the mstrument for a short time, it will 
soon be foinid whether the grease spot chosen 
is satisfactory or not, for as the highest density 
that IS usually required is about 3*60 this should 
be the limit of sensitiveness required. The 
chosen spot should be placed between two thin 
opaque cards, with a i-m. hole cut m them, 
and the spot should occupy the centre of this 
aperture. The cards may be slid into the little 
box as shown at B, through the top. The box 
should measure about 2 m. by m., with ^-in. 
holes in the sides. These hole.s, the grease spot 
and the holes in the sides of the photometer 
box itself, must be absolutely axial one with 
another. 

At the left hand of the instrument is a couple 
of weak brass chps, fastened to the side to hold 
the negative to be measured against the aperture. 
At this side, also, is a small door, on the inside 
of which is a mirror that reflects the bght on to the 
scale. At the right hand of the instrument is a 
circular plate pierced with openmgs which can 
be rotated in front of the aperture exactly hke 
the old wheel diaphragms of lenses so as to 
reduce the luminosity of the one light, as this 
considerably facilitates the readings. 

With the grease spot photometer, the distance 
between the two diaphragms at the end of the 
scale bed must be 12 in. ; with the two Bummer- 
Brodhun rhombs and the Martens heads, 
described below, this distance must be increased 
to 20 m. To mark the scale (preferably of ivory 
or celluloid), the following formula is used ; let 
1 = half the distance between the two dia- 
phragms, D » the density, and x »» the distance 


the grease spot is shifted to obtain equality of 
illumination, then 



Example : let the distance between the two 
diaphragms = 20 ins., then .r = 10, then D for 
any di.stance, say 5*6 in., wall be 


/lo 4 - 5*6 \* 


\io — 5-6/ 

V 44 / 


log of 15*6 = I'IQ3I25 
log of 4*4 = -64 3^53 

0-549^72 

2 

I 099344 

which is the density required. 

In order to save calculations, the following 
table gives the distances and the corresponding 
densities : — 


Dtsiance 


Density 


Distance 


Density 

M X 0057 

3= 

O'l 

z 

y 0 510 

s= 

I'O 

* X 0114 

= 

0 2 

z 

X 0 3f)0 

— 

1 I 

» X 0 171 


0 3 

z 

X 0 soo 

= 

1 2 

f X 0 226 


0 4 

z 

y 0(^34 


I t 

f X 0 280 

= 

0 5 

z 

y 0 667 

= 

I 4 

c X 0 ^^2 

s= 

0 6 

z 

y 0 of)H 


I S 

* X 0 3H2 

-a- 

0 7 

z 

y 0 7-t) 

— 

1*6 

r X 0 430 

1= 

0 8 

z 

0 7 S 2 

=■ 

1 7 

* X 0476 

= 

09 

1 s 

X 0 776 


I 8 

To use the 

table, z is 

merely the exact 

centre 


of the scale, and if this is 6 in, or 10 m. from either 
diaphragm, then the above distances must be 
merely multiplied by 6 or 10, and marked off 
on the scale m the corresponding densities. Each 
division or density space should be further 
divided into four equal parts, which enables one 
to read the densities to every *25 

It has been assumed above that the centre 
point IS marked zero or o ; obviously, then, the 
readings to the right will be minus readings, and 
those to the left plus readings. This leads to 
trouble and confusion, and it is better to mark 
the extreme right of the scale zero, and the 
numbers will then run up to 3-60, the centre being 
1*8. This enables the densities to be read off 
direct. 

The diaphragms at each end of the photo- 
meter box should be of equal diameter ; when 
the hghts are equal the zero point will fall in 
the centre. It is preferable, however, to reduce 
the right-hand hght by a diaphragm of smaller 
diameter or by increasing the distance of the 
light. In any case, it is advisable to provide 
extra diaphragms on tlie right-hand side so as 
to be able to reduce the light here for reading 
high densities. It will be found convenient to 
reduce the light to densities of *5, i*o, and 1*5 
respectively. To find the diameter of the smaller 
apertures, square the logarithm of the diameter 
of the original aperture, deduct .5, 1*0, and 1*5 
respectively, and divide the remainder by 2, when 
the quotients will be the logarithms of the 
diameters of the new diaphragms. For instance, 
suppose that the original diaphragms are 6 mm. 
m diameter, then 

6* = 36 

log 36 = 1*556302 
and 1-556302 —0*5 = 1-056302 
1 ’056302 -*-2 « 0-528151 



Sensitometry 


477 


Sensitometry 


which is the logarithm of 3*374, the diameter of 
the new diaphragm, which will reduce the 
densities by 0*5. In exactly the same way we 
find that the diameters for i*o and 1*5 would be 
1*897 I'Ob mm. In any case, it is advisable 



F. Wedge 


to tCvSt these diaphragms by actual readings, the 
mean of six readings being taken. 

Instead of circular apertures, rectangular ones 
may be used, and a square of about *203 mm. 
is convenient. As the density patches on the 
plate measure approximately 2-5 x i cm,, it is 
obvious that the diaphragms may be consider- 
ably larger than stated above, but it is convenient 
to keep them small, as this enables one to shift 
the plate about over the aperture and thus avoid 
any local defect, such as a pinhole or black spot. 

If rectangular apertures are used, then a strip 
of metal, 10 in. long, with a w*edgc cut out as 
shown at F, will be required. The wedge should 
taper from 4 in. to a point, and thrs can be 
marked with the densities according to the 
following rule : — 

D = log. of wedge length — distance from apex. 

Far superior to the grease spot in accuracy of 
reading are the photometer heads of Lummer and 
Brodhun and of Martens. The former is made 
in two forms, one of which gives an image .similar 
to the grease spot G, the second kind being still 
more sensitive, as, with experience, readings to 
about 0-5 per cent, or even to 0*22 per cent are 
possible. Instead of the grease spot two right- 
angled prisms are used (J and k in diagram H). 
j has a small rmg c c etched out, whilst the 
central circle is left polished ; the other prism K 
is placed m contact with J, and the passage of the 
light is shown by the Inics and arrows , at d, 
where tlicre is optical contact, the light from the 
source at R passes straight through the pri.sni, 
but at c, where it meets with a thin film of air, 
it undergoes total reflection and forms the outer 
circle, shown grey m G. Exactly m the same 



G. Grease-spot 
Image 



H. Photometer Head 
having two Right-angled 
Prisms 


way, the light from h meets at C a film of air, 
is reflected at right angles, and is lost in the 
mounting of the prism, whilst the central beam 
passes straight through to the eyepiece. 

In the still more delicate instrument, the 
rhomb, shown at y in diagram I, is used. The 
light proceeds from two (sources M and n; two 


right-angled prisms are placed with their hypo- 
thenuses together. On one of the prisms the 
surfaces a, 7, and « are etched to a matt 
surface ; at / 3 , 8, and ( the surfaces are left 
polished, and are in optical contact. At G R 
and G h are two small plates of glass which reduce 
the light about 8 per cent. The field, as seen in 
the eyepiece, presents the appearance of z, and 
if the intensity of the light on d B and E c is the 
same, H R and H i, are equally bright, and the 
fields D R and D c are also equally bright but 
stand out darker than the backgroimd. If, on 
the other hand, the intensity on B c is greater 
than on D B, the contrasts in the right half of the 
field of view are increased and those in the left- 
hand field are lowered. With both these heads, 
the operator sees the field of view not at right 
angles to the scale but at about an angle of 45°, 
but the makers, Schmidt and Haensch, of Berlm, 
supply a form of direct-vision head. 



1 . Lummer & Brodhun J. Martens’s Photometer 
Photometer Head Head 


Martens’s photometer head, made by the same 
firm, IS shown m diagram form by J ; in this, the 
light from the two sources h and R falls upon two 
plaster-of-pans screens Sg, and is thence 
reflected to the two mirrors M2 and the two 
right-angled prisms Pj P2. There is total reflec- 
tion to the plano-convex lens F, to which is 
cemented the bi-prism B, by which images are 
brought into juxtaposition in the eyepiece E. 

In the photometer as suggested by Hurter and 
Lrifiield two oil lamps witli flat flames, fed from 
a common oil receptacle, were used, but unless 
the lamps are outside the photometer room the 
heat is too great to be comfortable. With elec- 
tric light the trouble of Uie heat is more easily 
avoided, but accurate readings cannot be ob- 
tamed with a lot of stray light about the room. 
In any case the use of two separate lights intro- 
duces an element of uncertainty through the 
variation of the lights themselves, and it is better 
to use one light, such as a 150 candle-power 
electric or powerful incandescent gas, and reflect 
it by means of mirrors through diaphragms as 
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shown at K, in which L is the light, M M the 
mirrors, and P the photometer. 

A simple and ingenious photometer has been 
devised by Chapman Jones, called by him an 
opacity meter, and illustrated and described 



K. Arrangement for Photometer with only 
One Light 


under its own heading. In this case the screen 
IS opal glass, against which the plate is clipped ; 
the scale may also be in opacity logarithms or 
densities. Another instrument, introduced by 
F. F. Renwick, is used for measuring densities, 
and is a simple form of comparison photometer, 
in which a uniformly and strongly illuminated 
area of fine groimd glass is viewed through two 
small square apertures close together m the front 
of tlie instrument, one of which is covered by the 
density to be measured, and the other by a sliding 
wedge of neutral tmted glass compensated to give 
a umform field by a very thm wedge of the same 
kmd and angle. The two apertures are brought 
into contact by means of an Albrecht rhomb. 

Spectrophotometers are numerous and costly. 
Briefly the light passes through two apertures, 
the two beams split up into contiguous spectra, 
and the luminosity of one reduced to that 
passing through the density to be measured, by 
means of Nicol prisms. An instrument that has 
been highly recommended is the Martens’s polar- 
isation photometer or “ absorptionsmesser,” 
made by Schmidt and Hacnsch, which is shown 
at L. The quality of the fields or the zero pomt 
is first obtained by revolvmg the upper prism 
A ; then the reading of the angle is taken, the 
negative strip b is then placed on the bed on au 
opal plate (not shown), a revolved till even illu- 
mination is again obtained, and the reading 
taken. The density is log tan*^' — log tan*6>, 
in which 0' is the angle with the negative plate 
and B the angle without the negative. The 
log tan can be obtained from any book of 
mathematical tables. 

Such calculations may seem formidable, but 
they consist really of reading logarithms from an 
ordmary book of mathematical tables, and the 
application of the three simple rules of arithmetic. 

Development of the Plate . — The plate strips 
having been exposed, the next step is their 
development. Originally, Hurter and Driffield 
suggested the use of ferrous oxalate as the 
standard developer, but, recognising that this 
was no longer in practical use, they adopted a 
non-staining pyro-soda developer, and this 
should be adopted now as the standard. The 
formula is: — 

Pyrogallol . . 56 grs. 8 g. 

Sodium sulphite cryst. 280 „ 40 „ 

Sodium carb., pure . 280 „ 40 „ 

Distilled water to . 16 oz. 1,000 ccs. 


This will not keep as one solution, but it can be 
easily prepared m two-solution form, the pyro 
and sulphite being dissolved in half the water 
and the carbonate in the remainder, and the two 
mixed just before use. A constant temperature 
must be maintained, and 65® F. (18° C.) may be 
adopted. Not only the developer, but the dish, 
the measures, and the plate itself, should be at 
this temperature. It is possible to use a pro- 
perly constructed thermostat, but equally satis- 
factory results can be obtained by using a zinc 
or copper tank sufficiently large to contain dish, 
measures, and developer. Diagrams M and N 
represent a tank used by the author. The zinc 
tank holds half a gallon of water ; the dish made 
of copper IS provided with projecting edges E, 
which are turned over so as to fit loosely on the 
edges of the tank. Sufficient room is provided 
m the tank to allow of the measure and the bottle 
of developer being placed m it to warm up. The 
water is heated to about 68® or 75° F., according 
to the season of the year, and the dish and the 
measures cool it down to 65® F. in about ten 
mmutes. After exposure, the plate is also placed 
in the dish, covered with the opaque cover, and 
left for two or three minutes to warm up. The 
developer is flowed over the plate, the opaque 
cover replaced, and the dish gently rocked. 
There is not the slightest advantage in looking 
at the plate » and the opaque cover prevents any 
possible light fog. The duration of development 
IS a matter of choice ; if too short the resulting 
densities are thin generally and difficult to 
measure, whilst if too long the higher densities 
are beyond the power of the photometer. For 
the above pyro-soda developer four mmutes will 
be found to be about correct. 

There is one point which is of considerable 
practical importance, and that is the use of two 
strips for speed determinations. For this reason 
it is strongly advised to cut the plate into two 
lengthwise before exposure. A fixed frame can 
be made with a guide for the diamond, and the 





L. Martens’s Polarisation Photometer 


plate may be cut and put in the dark-slide and 
exposed as one. This will obviously yield two 
strips, the second of which should be developed 
for double the time of the first ; that is, eight 
minutes with pyro-soda. Of course, any other 
developer may be adopted as the standard, but 
then it is a question as to whether the system 
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can be correctly termed that of Hurter and 
Driffield. It has been repeatedly stated that 
certain developers will enable exposures to be 
reduced to one-third, one-fourth, and so on ; this 
is tantamoimt to saying that a particular 
developer will treble, quadruple, or otherwise 
incrcavSe the speed of the plate. This question 
has been examined by Sheppard and Mees, and 
they found that there were practically two 
classes of plates on the market — one that gives 
the same speed with all developers, and the other 
with which the speed is increased by using an 
organic developer instead of ferrous oxalate. 
They found that practically the second class of 
plate showed an increase of speed with organic 
developers over ferrous oxalate of 175:1. 

Whatever be the developer adopted, it is 
important that no bromide be used. 

As soon as development is finished the plate 
should be thoroughly fixed in an acid fixing 
batli, washed, immersed for a minute or two in 
a 5 per cent, solution of hydrochloric acid, rinsed 
under the tap, and the film gently rubbed with a 



N 

M. and N. Wall’s Developing Tank 


wet pledget of cotton wool and put away to dry. 
As soon as dry the back of the glass should be 
well cleaned with cotton-wool or a rag, and the 
dividmg lines between the densities marked with 
a pen and ink, as this considerably facilitates the 
adjustment of the strip in the photometer. 

Reading the densities . — ^The first thing to do is 
to calibrate the photometer. For accurate read- 
ing it is essential to work in a dark-room, and at 
least five minutes should be allowed to elapse 
before attempting to read so as to allow the retina 
to recover from the fatigue caused by bright 
light. To calibrate the photometer — that is to 
say, to find the zero — the spots or patches formed 
in the photometer box are compared, and the box 
shifted to right or left till they are of equal 
luminosity. At least three readings should be 
taken or six for preference, and the mean of 
these adopted. 

The strip of plate should be thoroughly 
warmed, as this prevents the condensation of 
moisture on it, wluch is apt to occur if the heat 
from the lamps is great. The plate should then 
be slipped into the spring catch at the left hand 


of the box or in its proper position and adjusted 
till the fog strip is over the aperture. The fog 
strip is that portion of the plate protected from 
any light action by the opaque card at the edges 
of the dark slide, and the reading of this is the 
density due to the glass, the gelatine and any 
fog inherent in the emulsion itself. Then the 
greatest density should be read, and all the 
others in turn, each being jotted down in a note- 
book kept for the special purpose. For the sake 
of convenience the decimal points may be 
neglected whilst reading, as they can always be 
mserted afterwards. 

The following is an example of the reading of 
a plate developed for three minutes with a metol- 
hydroqumone developer at 65® F. (18® C.) : — 


Plate A 

Zero point, *10 ; fog point, -35 ; actual fog = 
•35 - -lo = *25 


Exposure C.M.S. 

Reading 

True density = 
Reading- {ztro -j- 
fog ‘ 33 ) 

40 

2 65 

2 30 

20 

2 67 

2‘32 

10 

2 65 

2 30 

5 

2 55 

2 20 

2 5 

2 35 

2 ’ 00 

I -25 

1 00 

1 55 

625 

I 45 

I 10 

312 

* 05 

'80 

'156 

75 

•40 

Another plate gave the following readings : — 


Plate B 


Zero point, *15; 

fog point, -30 ; actual fog == 

*30 

-'15 == -15. 




True density = 

Exposure C.M.S. 

Reading 

Reading — {zero 4 



fog^ 30) 

40 

2 80 

2 50 

20 

2*42 

2 22 

10 

I 90 

I <>o 

5 

I 70 

I 40 

2 5 

I 32 

1 02 

I 25 

•98 

'68 

■625 

*60 

’30 

•3x2 

•40 

'10 

*156 

*34 

*04 


A third plate gave the following : — 


Plate C 

Zero point, *10 ; fog point, 75 ; actual fog = 

•55 - -lo = - 45 . 


Exposure C.M.S. 

Reading 

True density = 
Reading - {zero -f- 
fog = '55) 

40 

1*95 

X '40 

ao 

I 90 

1*35 

xo 

I 77 

I'22 

5 

1*57 

X '02 

2*5 

1*39 

•84 

I ’25 

I'20 

•65 

*625 

•85 

*30 

'323 

•65 

•to 

•156 

■59 

*04 


If it is impossible to obtain equality of the 
fields with the highest densities^the Iruninosity 
of the right-hand side can be reduced by bringing 
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one of the smaller diaphragms into position and 
adding its value to the density reading. Thus, 
if with the largest supplemantary diaphra^ 
the density is found to he 3*45, the real density 
will be 3*45 -}- *5 (the value of the supplement!^ 
diaphragm) = 3-95. It may be as well to point 
out that the accuracy of such high density 
readings as this is very doubtful. Having jotted 
down the readings, first the zero point is deducted 
from the fog, then the fog and zero are deducted 
from all the readings in turn, and the true 
densities thus found. The densities are then 
plotted out on charts, and the pomts joined 
up by holding a flexible rule along them and 
drawing pencil lines. The charts {see O, P, Q, and 
R) can be drawn on paper or scratched on a 


bottom of the chart, as shown in O by the dotted 
lines ; this gives the “ inertia ** of the plate. 

The “ inertia ” of the plate is its slowness, and 
the speed of the plate is found by dividing 34 
by the inertia. Frequently the inertia is ex- 
pressed in logarithms, and is then called log I. 

Turning to chart O, consider the three plates. 
First with regard to a, the straight line portion 
obviously lies between 2*5 and 0-312 c.M.s. or 
candle-metre-seconds. The density correspondmg 
to 0-156 is too high, and this is the period of 
under exposure. From 2-5 to 5 c.M.s. the curve 
begins to flatten, and had the exposure been 
increased it would have turned right down 
agam. This flattened portion from 2-5 to 40 
c M.s. is the period of over-exposure. The pomt 


Exposare m CxndU Metre Seconds 





O, P, Q and R. Charts of Plate Densities, etc. 


slate. The inertia scale is merely the log scale 
of an ordinary slide rule repeated four times 
instead of twice. At the points 0-156, 0-312, 
0-625, 1*25, etc., are drawn the vertical eqm- 
distant exposure lines, and the exposures can 
be written at the top. The “ density ” and 
“ development factor *’ scales on the right and 
left respectively are exactly similar, and the 
distance from o to i-o should exactly correspond 
with the length of the inertia scale from 10 to 
100 or 100 to 1,000. From the 100 point on the 
inertia scale draw the heavy line to i-o on the 
development factor scale. Having marked the 
densities corresponding to the exposures and 
joined up the points by straight lines, the 
characteristic curve of the plate is obtained. The 
speed is foimd as follows : by means of a trans- 
parent celluloid ruler or a piece of black thread 
find that portion that lies on a straight line and 
continue it till it cut the inertia scale at the 


where the straight portion on being continued 
cuts the mertia scale is 0-15, therefore the speed 
of this plate was 34 -*-0-15 = 226 H. and D. 

In plate B there is a totally different char- 
acter ; here the straight portion extends from 
*625 to 40 c.M.s. As a matter of fact, it ex- 
tended to 80 C.M.S., although this was not 
charted. The inertia is obviously 0-36, and the 
speed consequently 34 -i- 0-36 = 95 H. and D. 
This would be an excellent landscape plate with 
considerable latitude of exposure, as the straight 
portion extends from *36 to 40 c.M.s., or the 
range is i : iii. Plate A, on the other hand, 
has only a range of i : 25. 

Plate C is peculiar, as it will be seen that the 
curve begins to faU off at 10 C.M.S. ; the highest 
density is comparatively low, 1-40 for 40 c.M.s., 
yet the inertia is 0-15 and the speed therefore 
226 H. and D. 

It will be noted that the reading of plate A 
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at IQ c.M.s. was i*6o, obviously too low, as the 
straight line cuts at i -76 ; here there is probably 
some little error in the plate coating which has 
given this low reading. The dotted portion of 
the curve is known as the “ period of under- 
exposure/* the straight portion that of “ correct 
exposure,** whilst the reverse or turning over of 
the curve as in a (diagram O) is known as “ the 
period of over-exposure,” the whole forming the 
characteristic curve of the plate. 

The latitude of a plate can be easily calculated 
if the range of light intensities in a subject is 
known. For instance, with a landscape the 
range is usually about i : 30, and with plate B 
the latitude would be therefore iii -s- 30 = 3*7, 
so that it would be permissible to give an expo- 
sure from I to 3^ seconds and yet obtain a good 
negative. 

Sheppard and Mees have given a mathematical 
expression and formula for finding the latitude 
of the plate, which they defitne as its opacity for 
blue violet light. They also suggest a much 
simpler method, which is to expose another plate 
of Imown inertia underneath the plate of which 
it is desired to know the latitude, and measure 
the apparent inertia ; the difference between the 
known inertia and that obtained will be the 
latitude of the plate. 

It will be noted that on the right-hand side of 
the chart O are three lines a, 6, c, drawn from 
the 100 point of the inertia scale and parallel 
with the straight portion of the curves a, b, and 
C. When a line thus drawn coinades with the 
line drawn from 100 to i, which is obviously at 
an angle of 45°, the negative is correct as regards 
the rendering of the tones of the subject. Ji this 
development factor or gamma A, as it is called, 
is above i, as with plates A and B, the contrasts 
of the subject are increased ; whereas if below, as 
with C, the contrasts of the subject are reduced. 

The development factor or \ is important, and 
may be calculated in various ways, as will be 
seen later. 

It has already been advised that two strips 
should be exposed and developed together, the 
one for double the time of the other. This 
enables the operator to determine whether the 
plate contams free bromide, as this is sometimes 
added to the emulsion by the manufacturer, 
either in the shape of potassium or ammonium 
bromide or hydrobromic acid, to keep the plate 
clean. Free bromide in the film or added to the 
developer actually lowers the speed of the plate 
with a given time of development. If, then, on 
reading the second strip, developed for double 
the time, it is found to have a different inertia, 
the true speed of the plate can be found by chart- 
ing the two readings and continuing the straight 
portion of the curve of the strip developed for the 
shorter time, which we will call A, to a point c 
below the inertia scale P. c may be any con- 
venient point. Then from c draw the ordinate 
C D to the inertia scale and bisect this at E, con- 
nect E with F the inertia of A, and having charted 
B, the plate developed for double the time, con- 
tinue the straight portion till it cuts e F at G ; 
then an ordinate from G to the inertia scale gives 
the true mertia of the plate. In P this operation 
is shown, and the inertia of A = *46, that of B 
= *29, whilst the true inertia is *185. Bromide 
added to the developer increases the inertia in 

81 


the same way, though with continued develop- 
ment the true inertia is obtained. 

The duration of development may be fixed at 
any convenient length, the only consideration 
limiting it being the ease of reading the densities. 
Prolonged development has no effect upon the 
inertia or speed of the plate. The sole result of 
shorter or longer development is the attainment 
of a lesser or ^eater development factor, pro- 
vided the emulsion and developer contain no free 
bromide. This is clearly seen from the accom- 
panying table and chart Q, the former bemg 
taken from an early issue of the Photo-Mimature 
by Drif&eld. 



I 

2 

3 

4 

5 

Exposure 

CMS 

Density j 

Density 

ratio 

opacity 

Opacity 

ratio 

Strip No I 

I 25 

.310 

I 0 

2 04 

I 0 

developed 

2 5 

.520 

I 67 

3 31 

I 62 

4 mills. 

5.0 

725 

2 33 

5 30 

2 59 

Strip No. 2 

I 25 

.530 

I 0 

3 38 

I 0 

developed 

2 5 

.905 

I 70 

8 03 

2 37 

8 mius. 

5 0 

I 235 

2 33 

17.18 

5 08 

Strip No. 3 

I 25 

695 

I 0 

4 95 i 

I 0 

developed 

2 5 

I 140 

I O4 

1 3 80 j 

2 78 

Z2 mius. j 

5 0 

I 625 

2 33 

42 17 

8 51 


In column i are the exposures, in column 2 the 
densities, in column 3 the ratios between the 
densities, whilst in column 4 are the opacities, 
and in column 5 the ratios between the opacities. 

As all the strips were exposed at once there is 
no question of variation here, but varying the 
length of development has produced densities 
which vary very widely, the increase being as 
much as 2 : 34. The densities given by Driffield 
have been charted, and it will be at once seen 
that the inerba obtained with all three strips 
is the same, but the gammas are very different. 
The fact of the inertias being the same proves 
that prolonged development will not “ fetch 
more out of a plate,’* and the variation of gamma 
proves that by reducing or prolonging the time 
of development the photographer is in a position 
to alter the character of his prints by using a 
higher or lower gamma. For instance, assuming 
that a negative was developed to a gamma of 
•7 as strip I, it is obvious that the negative 
would be what is generally termed “ thin,” and 
therefore probably most suitable for gaslight 
paper. If it had a A = 1-14 as strip 2, then it 
would be much denser, and probably suitable for 
P.O.P. ; whereas if it had a A = 1-5 as No. 3, then 
it would be dense and suitable for rapid bromide 
paper. In the last case most probably the lower 
tones — that is, the shadows — would be much 
blocked up by the time the high lights were 
sufficiently printed, whilst in the fiirst case the 
high lights would be printed out before the 
shadows had obtained sufficient depth. 

The Development Factor . — ^The development 
factor or gamma has already been defined as the 
degree of contrast in the negative. This is 
dependent in part on the plate and also on the 
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3*8 

76> 

3*6 

3*6 

■40 

■05 

3*5 


duration of development. Gamma may be found 
graphically as already described, or W. B. Fer- 
guson's method may be adopted, this being to 
multiply the means of the highest densities 
3'3- 

For instance, taking plate B (chart O), the 
upper densities and differences are : — 

Densities Differences 


mean *3625 


Then *3625 x 3*3 = 1*207, which coincides with 
that found graphically. 

The gammas usually adopted in practice are 
•8 for portraits, i*o for architecture, and 1*3 for 
landscapes. To find the necessary time to 
develop to any given gamma, plot out on a chart 
the gammas obtained by developing the two 
strips or by Ferguson’s calculation, this chart 
being exactly the same as our speed chart, only 
the development factors are written on the left- 
hand side and the time of development at the 
bottom instead of the inertia scale {see R). 
Suppose that we obtain for the a strip A = *7 with 
three minutes’ development, and for BA = 1*2 
with six minutes’ development, plot these, and 
draw a curve connecting these points with the 
zero point {see R). Then, to find the necessary 
time to obtain any given gamma, draw a straight 
line from the required development factor and 
another at right angles to it till it cuts the 
time scale at the bottom, when, as will be seen 
from R, the times would be 3*6 minutes for 
7 = *8, 4*6 minutes for 7 = i, and 7 minutes 
for 7 = 1*3. 

A moment’s consideration will show that there 
must be a limit to the density obtainable on a 
plate, and this is termed Doo , or gamma infinity 
700 . 

The Velocity Constant, or k. — The velocity of 
development is the speed with which a plate 
develops ; usually ferrous oxalate is used as 
the developer for photochemical investigations, 
but pyro-soda or other organic developer may 
t>e used instead. The mathematical expression 
ior this factor is 

I , Doo 

^ ^ t Doo — D 


«c = - log, 

t 7i “ 7i 

In order to save calculation, Sheppard and Mees 
have given a table (reproduced in the next 
column) which enables k to be found with very 
little trouble. 

An example will make the use of this table 
clear. Two strips are developed, the first say 
for four minutes, and the second for double that 
time — that is, eight minutes. The gammas are 
found, as previously described, and assuming 
them to be 1*5 for the strip developed for the 
shorter time and 21 for that developed for 
double the time, then 

2*7 1*5 = 1*8 

In the second colunm of the table, headed 


K 


A for ^ 
0*001 in K 

K 

JUl 

7 i 

A /or A 
0*001 in It 

0*005 

1*977 

0*0050 

0*205 

1-358 

0*0018 

0010 

1*952 

0*0048 

0*210 

1*349 

o*ooi6 

0*015 

1*928 

0*0050 

0*215 

I -341 

00018 

0*020 

1*903 

0*0046 

0*220 

1-332 

0*0016 

0*02 5 

l*88o 

0*0044 

0*225 

1-324 

o*ooi6 

0030 

1*858 

0*0042 

0*230 

1*316 

00016 

0*035 

1*837 

0*0040 

0*235 

1*308 

0*0014 

0*040 

1*817 

0*0040 

0*240 

1*301 

00014 

0*045 

1*797 

0*0038 

0*245 

1*294 

0*0016 

0*050 

1*778 

0*0033 

0*250 

1*286 

0*001 6 

0055 

1-759 

0*0036 

0*255 

1*278 

0*0014 

oof»o 

1*741 

0*00 34 

0*260 

1*271 

0*0014 

0065 

1*724 

0*0034 

0*265 

1*264 

0*0014 

0070 

1*717 

0*0032 

0*270 

1*257 

0*0012 

0*075 

1*691 

0*0032 

0*275 

1*251 

0*001 2 

o*o8o 

1*675 

0*0030 

0*280 

1*245 

0*0012 

0*085 

1 *660 

00032 

0*285 

1*239 

0*0012 

0090 

1*644 

0*0032 

0*290 

1*233 

0*0012 

0095 

1*628 

0*0032 

0*295 ! 

1*227 j 

0*0012 

0*100 

1*612 

0*0032 

0*300 

1*221 i 

I 0*0010 

0*105 

1*596 

00032 

0*305 1 

1*216 1 

1 0*0012 

0*110 

1*580 

1 00030 

0*310 

1*210 1 

1 0*0010 

0*115 

1-565 

0*0028 

0*315 I 

1*205 

0*0010 

0*120 

1-551 

0*0028 

0*320 

1*200 

1 0*0010 

0*125 

1-537 

0*0028 

0*325 1 

1*195 1 

1 o*ooo8 

0*130 

1*523 

i 0*0026 

0*330 

I’lQl 

j 0*0010 

0*135 

1*510 

0*0028 

0*335 

l-i86 

0*0008 

0*140 

1-496 

00024 

0*340 

1*182 ' 

[ 0*0008 

0145 

1*484 

0*0024 

0*345 

1*178 j 

1 0*0008 

0*150 

1*472 

0*0024 

0*350 

1-174 

0*0010 

0*155 

1*460 

0*0024 

0*355 

1*169 

0*0008 

0*160 

1*448 

0*0022 

0*300 

1*165 

o*ooo8 

0*165 

1-437 

0*0022 

0*365 

l*l6i 

o*ooo8 

0*170 

1-426 , 

0*0020 

0*370 

i 1*157 

0*0006 

0*175 

1-415 1 

o*ooi8 

0*375 

1 - 1.54 

0*0008 

0*180 

1-405 1 

0*001 8 

0*380 

1-150 

0*0006 

0*185 

1-396 1 

00020 

0*385 1 

1*147 

0*0008 

0*190 

1-387 1 

0*0020 j 

I 0 ' 3 QO 1 

1-143 

o*ooo8 

0*195 

1-377 1 

0*0018 , 

1 0*395 

1-139 ] 

o*ooo6 

0*200 

1-368 1 

0*0020 1 

1 0*400 i 

1*136 1 

o*ooo6 


— we find 1*40, and against this in column i 
under k we find *180, but this is for 5 minutes. 

.*. (5-1-4) X *180 = *225 *= K. 

Column 3, headed A A ‘ocn in c, is used 
as follows : supposing / ^ = i'373, nearest 

number to this is 1*377, A or fhe difference 
= 1*377 — 1*373 — *004, then *004 -t- *0018, 
from the third column = 2*2, therefore we take 
the K of 1*377 and add *0022, thus — 

*195 *0022 = *197. 

This table does not apply for any developer 
with a Watkins factor of over 15 ; if y, is i*8 
times greater than 7^, two other strips must be 
developed for twice as long as before. 

We may now proceed to find 700. The 
formula for this is 


700 


Ti 

— f - *c/i 


72^ 

I ~ e - •^h 


In order to save calculation, Sheppard and Mees 
have given the table on the opposite page. 

An example will make the use of this table 
clear. The two strips having been read and 
7i and y* having been found, k is calculated 
as just described, and we found in the case 
a.ssumed k = *225, then ic/, ~ *225 x 2 = *450, 
in the second column headed i ^ against 
this we find *3617, then 

700 = 1*5 4- *3617 — 4*14. 


The higher the gamma infinity the more a plate 
may be forced in development, and for very fast 
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Sepia Paper 


Kt 

1-e — Kt 

for 


i — e—Kt 

A for 



0 01 in k/ 

0-01 m td 

0-000 

0-0000 

) 

2 000 

0-8647 


0-02S 

0 OSO 

0 02 

0 046 

0 0095 

2-025 

2-050 

0 8680 
0*8712 

■ 0-0013 

0-075 

0 073 

) 

2*075 

0-8744 


0 100 

0 0952 

) 

2 100 

0-8776 


0 125 

0 1174 

1 0-0086 

2 125 

0-8805 

0*00x2 

0 150 

0 1387 

2 150 

0-8834 

0-175 

0 1600 

) 

2-175 

0*8863 


0 200 

0-1813 

] 

2 200 

0 8892 


0 225 

0 2082 

1 0 0077 

1 

2-225 

0 8919 

. 0-00105 

0 250 

0-2252 

2 250 

0 8945 

0 275 

0 2422 


2 275 

0 8971 


0 300 

0 2502 

) 

2 300 

0 8 r )97 


0 ^25 

0 2769 

1 0-0071 

2 325 

0 9021 

0-00096 

0 ^50 

0 2045 

2-350 

0 0045 

0 i 75 

0 3121 

) 

2 375 

0 9069 


0 400 

0 3297 


2 400 

09093 

) 

0 425 

0-3458 

0 0064 

2 425 

0 91 13 

1 0-00086 

0 450 

0 3817 

2-450 

0 9135 

1 

^ 475 

0 3776 


2-475 

09157 


0 500 

c^ '5935 


2 500 

0 9179 


0 525 

0 4085 

0 0057 

2 525 

0 9197 

1 0-00078 

) 


0 4234 

2 550 

002I7 

0 575 

0 4373 


2 575 

09237 


0 fioo 

0 4512 

) 

2 600 

0 9257 


0 

0 4641 

1 0 0052 

1 

2 625 

0 0274 

- 0-00071 

0 (<50 

0 4772 

2 650 

0 9292 

0 675 

0 4003 

1 

2-675 

0 9310 


c 700 

0 5034 

) 

2 700 

0 0328 


Cl 7 i !5 

0 750 

0 5158 

0 52HT 

0 0047 

2 725 

2 750 

0 0344 

0 9360 

0*00064 

C 3 775 

0 5304 

) 

2 775 

09^76 


0 800 

0 5507 

] 

2 800 

09392 

) 

0 825 

0 850 

0 5(113 

0 5714 

1 0 0042 

2 825 

2 850 

0 9408 

0 <1412 

1 0-00058 
) 

0 875 

0 5827 

I 

2 875 

0 0426 


0 qoo 

0 5034 


2 ()00 

0 9450 


0 925 

0 6031 

0 0038 

2 925 

0 9463 

. 0-00052 

o-gso 

0 6128 

2 950 

0 9476 

0 075 

0 6225 


2 975 

0 0489 


1 000 

0 6322 


3 000 

0 9502 


1 O.’S 

0-6485 

0 0034 

3 025 

0 0513 

0 00047 

1 050 

0 6547 

3 050 

0 9525 

1 075 

0 6(k)q 


3 075 

0 95 i 7 


I 100 

0 6671 

1 

3 100 

0 9549 


J 125 

0 6741 

r 0 0032 
) 

3 125 

0 9559 

0 00043 

I I so 

0 6830 

1 3 ^50 

09570 

1 175 

0 6900 


3 ^75 

0 9581 


I -200 

0 6()88 


3 200 

0 9592 


I 225 

0 7059 

0 

6 

0 

3 225 

0 9601 

0*00039 

1 250 

0 7131 


3 250 

0 9611 

1 -J 75 

0 7203 

t 

3 275 

0 0621 


1-300 

0 7275 

] 

3 300 

0 9631 


1 325 

0 7 i 30 

1 0 0026 

1 

3 325 

0 9630 

1 0*00036 

3 350 

0 7403 

3 350 

0 9648 

1 J 75 

0 7469 

) 

3 375 ; 

0 9657 

) 

I 400 

0 7534 

) 

3 400 

0 9666 

' 

1 425 

0 7592 

! 0 0024 

3 425 

0 9674 

. 0-00032 

1 450 

0 7651 

1 

3 450 

0 9682 

1 475 

0 7710 


1 3 475 ; 

0 9690 


J 500 

0 7709 


3-500 ’ 

0 96<)8 

) 

1 525 

0 7822 

1 0 0022 

3 525 

0 9706 

1 0 00029 

1 550 

0 7875 

1 

3’550 

0 9713 

1-575 

0 - 70^8 

I 

. 3-575 

0 9720 

) 

3 OOO 

0 7981 

) 

3 600 

0 9727 


1-625 

0 8029 

1- 0-0021 

1 

3 625 

0 9732 

. 0-00026 

1-650 

0 8077 

3-650 

0 0739 

* 675 

0-8125 

1 

3-675 

0-9746 


I 700 

0-8173 

) 

3 700 

0 9753 


I 725 

0 8215 

1 0 0017 

3-725 

0 9758 

- 0-00023 

3-750 

0 8259 

3-750 

0-9764 

1 775 

0-8303 

) 

3 775 

0*9770 


I 800 

0 8347 


3 800 

0 9776 

) 

1 825 

083H7 

1 0-0016 

3-825 

0 9780 

1 0*00022 

1-850 

0 8426 

3 850 

0-9786 

1 875 

0 8465 

) 

3*875 

0*9792 

) 

I -000 

0-8504 


3*900 

0 9798 


I 025 

0 8539 

0 0014 

3*925 

0-9802 

. 0-00019 

1 050 

0 8575 

3-950 

0-9807 

1-975 

0'86ii 

I 

3 975 

0*9812 





4-000 

0 9817 



shutter work — such as focal plane work, where 
practically the whole of the exposure falls in 
the period of under-exposure — a plate with a 
high yoo will give as good results as a very fast 
plate. 


Bxtreme care must be used in employing the 
foregoing tables for finding yoo , as a very small 
error will make a considerable difference in the 
result. Almost as satisfactory results may be 
obtained by addmg i per cent, of potassium 
bromide to the developer and continuing develop- 
ment for half an hour, and after reading the strip 
finding yoo graphically by the chart. The 
quantity of bromide to be used depends upon the 
plate, the important point is that the plate 
should be as free from fog as possible, even with 
the prolonged development. Should the develop- 
ment — thirty minutes — be not long enough, this 
will be apparent from the inertia obtained from 
this long development being less than for the 
same plate without bromide, then the develop- 
ment must be longer still. The effect of bromide 
in the developer is at fijrst to increase the inertia 
and decrease 7, but with prolonged development 
these effects disappear, and both the inertia and 
y are the same as if no bromide were used. 

The Photometric Constant. — Hurter and Drif- 
field proved that the density was directly pro- 
portional to the amount of silver deposited, and 
this has been termed the photometric constant 
= P the quantity of silver in grammes per 
ICO square centimetres. Hurter and Driffield 
found that this was == *0131, Eder obtained 
*0103, and Sheppard and Mees found P = *01031. 

The Watkins and Wynne Plate Speeds. — Whilst 
the Hurter and Driffield system is generally used 
for plate testing, there are two other f>ys terns of 
plate speeds which are used with the Watkins 
and Wynne exposure meters, which are founded 
upon purely arbitrary standards. As it is often 
useful to know how to convert the one system 
into the other, the following rules can be used : — 

To convert — 

H. and D speed Nos. into Watkins, multiply 
by 50 and divide by 34; or practically 
H and D. x H. 

Watkins P Nos. mto H. and D , divide by 50 
and multiply by 34 , or practically P No. 
X I- 

Wynne F Nos. into Watkins, extract the 
square root and multiply by 6*4. 

Wynne F Nos. into H. and D., extract the 
square root and multiply by 77. 

In order to save trouble, the table on page 484 
gives the inertias, the H. and D. Nos., and Wat- 
kins and Wjmne in parallel columns. The in- 
ertias are those marked on the scale of the charts. 

SEPARABLE LENS 

A lens of which the front and back combina- 
tions may be used independently, either alone 
or in combination with other lenses. Rapid and 
wide-angle rectilinears, Zeiss Vila anastigmats, 
Goerz double anastigmats, and Dallmeyer stig- 
matics may be taken as types of this class ; while 
the Cooke, Tessar, and Aldis lenses belong to the 
non-separable class. 

SEPIA BROMIDES {See “ Sulphide Toning,” 
“ Blake - Smith Process,” and “ Alum- 
‘hypo’ Toning.”) 

SEPIA PAPER 

A printing paper coated with a compoimd 
containmg salts of silver and iron ; development 
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INERTIAS AND COMPARATIVE PLATE SPEEDS (See SENSITOMETRY) 


i 

Inertias 

H and D. 
speed 

M'a/ftms 
P No 

Wynne F 
No 

! 

1 

j Inertias 

H andD 
Speed 

34*0 

I'O 

1*4 

7 7 


4*2 

8 I 

3 - 0 

1-062 

1-56 

7 63 



85 

30 0 

1*13 

1-66 

8 2 


3 8 

8-q 

2H 0 

I 225 

1 8 

8 S 


3*6 

0*4 

25 0 

I 307 

I ()2 

8 8 


3 4 

10 0 

0 

1 1*35 

I ()8 

8 9 

1 

3 2 

10 6 

22 0 

1*54 

2 26 

9*5 


30 

11*3 

20*0 

1-7 

2*5 

10 0 


2 9 

11*7 

19*0 

1*79 

2 6 

10 3 


2-8 

12 2 

18 0 

1-88 

2 76 

10 5 


2-7 

12 6 

170 

2-0 

2 Q 

10 8 


2 6 

13 I 

l5*o 

2‘12 

3*1 

II 2 


2 5 

136 

15-0 

2-26 

3*3 

11 5 


2-4 

14 2 

I 4.-0 

2*42 

3*56 

12-0 


2*3 

14 8 

13 0 

2-63 

^ 86 

12 5 


2-2 

15 5 

12*0 

2 8 

4 I 

130 


2 r 

16 2 

n 0 

3 I 

4*5 

13*5 


2 0 

17 0 

10*0 

3*4 

50 

14 2 


1-9 

17 9 

g**) 

3 55 

5 2 

14 5 


1-8 

18-9 

qo 

3 7 

5*4 

14 8 


I 7 

20 0 

8 5 

4 0 

5-8 

15 4 


1 6 

21 25 

8-0 

4-25 

6-2 

15 8 1 


I 5 

22 6 

7 3 

4 45 

6*5 

15 2 


I 4 

24 3 

7 0 

4-85 

7 I 

17*0 1 


I 3 

26 15 

6-8 

5*0 

7 3 1 

17-2 ! 


I 2 

28 3 

6 6 

5*13 

7*5 j 

17*5 


i-r 

31*0 

f >4 ! 

5*30 

7*8 1 

17 7 


i 0 

34*0 

6 2 

5 17 

8-0 1 

180 1 


0 95 

35 5 

6-0 

5*66 

8 3 ' 

18 3 ] 


0 90 

37 7 

5 8 

5 85 

8-6 

i8 6 


0 85 

40 0 

5*5 

t> I 

8*9 ' 

190 


0 80 

42 5 

5 + 

6-3 

9-2 

19 ^ 


0 75 

4«rO 

5 2 

6*5 

9 5 

i() (> 


0 70 

48 5 

5 0 

68 

10 0 

20-0 


0 (^8 

50 0 

4*8 

7 I 

I 04 

20 5 


0 06 

51*5 

4 6 

7 4 

t 08 

20-9 


0-64 

530 

4*4 

7*7 i 

t ij 1 

21 3 


0 62 

54 4 


being effected with plain water and fixing ui a 
weak “ hypo ” bath, toning being optional. The 
Wshed prints are of a good sepia tone. The 
Namias process is recommended ; for this two 
solutions for sensitising are required : — 

A. Green feme ara- 


monio-atrate 

. 4 oz. 

440 g 

Citric acid 

. I » 

100 CCS. 

Distilled water 

. 10 „ 

1,000 ,, 

Silver nitrate 

I oz. 

no g. 

Distilled water 

. 4 „ 

400 CCS. 


These are mixed together, made up to 20 oz. 
or 2,000 CCS., and applied to the paper with a 
Blanchard or Buckle brush, and then dried ; the 
whole of the operations must be carried out in 
the dark-room. A second coating is sometimes 
advisable. The paper is printed m contact with 
a negative m dayhght in the usual way, but not 
very deeply, because in the washing after print- 
ing a shght intensifying action takes place After 
about five minutes’ washing the print must be 
fixed for one to two minutes in an 8 per cent, 
solution of “ hypo.” The print is finally washed 
for about twenty minutes and then dried. The 
print previous to fixing is of an unpleasant yellow 
colour, but the operation of fixmg changes the 
yellow colour to a good brown, such change bemg 
due, it is thought, to slight sulphurisation. If 
the fixed prints are not of a pleasing colour they 
may be toned in an alkaline sulphocyanide bath 
containing i gr. of gold chloride and 50 
ammonium sulphocyanide per 5 oz. of water. 

SEPIA PLATINOTYPES. OR SEPIATYPE 

{See “ Platinotype Process.”) 
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SERUM PROCESS 

An early process (about 1856) for preparmg 
plain paper for printing The paper was pre- 
pared with serum of milk, then salted or sensi- 
tised. The prints were of purple tone. 

SHADING MEDIUM 

A film of gelatme, bearing on its surface a 
pattern of stipple or line in relief ; used 111 pro- 
cess work, etc. This film is stretched tightly on 
a wooden frame and backed with celluloid 
varnish. The surface of the film is inked, and 
the pattern can then be tranvSfcrred to any part 
of a plate or stone requirmg shading with stipple 
or line. 

SHADOWGRAPHS 

Silhouette photographs have been called 
shadowgraphs, but the name has been more 
generally applied to X-ray photographs. 

SHAPE. CUTTING {See ” Cutting Shape.”) 

SHAPES OF PHOTOGRAPHS 

There is a strong tendency to restrict the shape 
of a photograph to some form of the rectangle, 
although an oval, a circle, and even a lunette, 
may be employed effectively at times. The 
rounding of two comers to form a ” dome,” or 
of four comers to form a ” cushion,” is still 
resorted to at times, but it is rarely desirable, 
and is probably a survival from the days when 
lenses frequently left the comers of the plate 
unexposed. The relation between the length 
and breadth of a rectangle is of distinct import- 
ance ; a narrow upright panel, for instance, often 
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emphasises a suggestion of height. But the chief 
consideration is that the shape shall include only 
what is necessary to the making of the picture, 
and it would be distinctly wrong to include 
blank or uninteresting parts of the print simply 
to attain a particular proportion in the resulting 
rectangle. 

SHARPNESS 

The usual standard of sharpness, or critical 
definition, is that a point shall be represented by 
a circle not exceedmg yini iiich in diameter. 
This standard is easily attained, and, indeed, is 
far surpassed. Even at full working aperture 
lenses of a certain type will give satisfactory 
sharpness over the whole of the plate they are 
intended to cover. The focal field being practic- 
ally a plane, there is no loss of sharpness towards 
the edges. On the other hand, lenses with a 
curved focal field will only give general sharp- 
ness of definition when a smaller stop is used. 

To secure sharpness in every detail of the 
image the aperture of the lens is reduced until a 
satisfactory definition results. This may be 
done either to coimteract poor marginal defini- 
tion, or to secure sharpness in objects situated 
in different planes. It is desirable m certain 
cases to vary the degree of sharpness in different 
parts of the subject, the parts having the great- 
est sharpness generally being emphasised thereby. 
In other cases, sharpness is rather a drawback 
to a pleasing rendering of a subject. To throw 
the whole out of focus is not a satisfactory 
method of modifying sharpness ; but there are 
types of lenses with an adjustment by means of 
which any required degree of softness or diffusion 
may be secured. Objectionable sharpncvss may 
be modified during printing by interpOvSmg be- 
tween negative and paper one or more thick- 
nesses of celluloid (clear or matt), or even by 
printing from the glass side of the negative. In 
enlarging, bolting silk is often used for a similar 
purpose. {See also “Definition.”) 

SHEATHS 

Flat metal cases to hold plates, used in 
magazine cameras; each exposed plate is caused 
to fall into the bottom of the camera, leaving 
the next one in position for exposure. {See also 
“Magazine Camera.”) 

SHELLAC {See “ Gums and Resins.”) 

SHELLAC MOUNTANT {See “ Mountants.”) 

SHELLAC VARNISH 

A solution of shellac in alcohol is used in 
process work as an acid resist for backing the 
plates, or stopping out margins or other parts 
to be protected from the etching. For 4 02. of 
shellac about 6 oz. of methylated spirit is 
required. Somedmes about 2 drms. of methyl 
violet dye is added to colour the varnish. For- 
mulae for shellac varnishes for negatives arc 
given under the heading “Varnishes.” 

SHINGLE MARKS 

Defects met with in the wet-plate (collodion) 
process, and caused by the presence of water in 
the collodion, or by excessive coldness of fhe 
sensitising bath. 


SHOP FRONTS, PHOTOGRAPHING 

Shop fronts are always dif&cult subjects to 
photograph, because of the many reflections. A 
method often recommended is to have a black 
cloth larger than the window, and to place 
the lens through a hole in the doth, the latter 
being fixed or held in such a way as to stop all 
reflections from the opposite side. This method, 
however, is rarely possible, because of the large 
size of some windows and the difficulty of arrang- 
ing the cloth. The only pracbcal and satis- 
factory method is to choose a time of day when 
the sun is not shining on the opposite buildings. 

SHORTENING THE FOCUS {See “Focus 
Adjuster” and “ Supplementary Lenses.”) 

SHUTTERS (Fr., Obiurateters ; Gcr., Ver- 
schlusse) 

Mechanical devices for exposing the plate 
Their use is necessitated by the fact that expos- 
ures shorter than one- quarter of a second cannot 
be given by hand, nor even that without risk of 


A. Roller>blind B. Diaphragm Shutter 
Shutter 

shaking the camera. There are many kinds of 
shutters, a convenient classification being that 
which groups them into those working before 
the lens, between the lens combinations, and 
behind the lens, though this division is not rigid 
since many before-the-lens shutters can be used 
equally well behind. The earlier shutters, such 
as the flap, drop, and combined drop and flap 
shutters, belonged to the first dass, and are 
practically obsolete, excepting the first-named, 
which is still found useful in studio work. The 
drop shutter has been completely superseded by 
the roller-blind shutter A, in which a spring blind 
with a central aperture is caused to pass before 
the lens. The speed is varied by altering the 
tension of the spring by means of a winding 
knob, a given number of turns corresponding to 
a given speed. 

The focal plane shutter {which see) is also a 
roller-blind shutter, but is placed close to the 
late. In this, not only can the spring tension 
e altered, but provision is made for varying 
the width of the slit or opening, thus giving a 
greater range of speed. This shutter has a 
higher efficiency, and is capable of greater 
rapidity than any other type ; but is liable m 
some cases to cause distortion of moving objects, 
since the plate is exposed a portion at a time. 
In the second class of shutters are included 
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those known as diaphragm shutters, which work 
between the combinations of the lens usually by 
the opening and closing of thin metal or vulcanite 
plates. The speed is varied either by adjusting 
the tension of a spring, by a pneumatic brake, 
or by altering the size of the aperture. Such 
shutters form part of the lens, as at B. 

The rotary shutter, C, which may work cither 



C. Rotary Shutter 


between or in front of the lens, consists of a 
circular disc with an opening towards the side 
This IS made to revolve by means of a spring, 
the openmg passmg across the lens during the 
revolubon. 

The behind-lens bellows studio shutter con- 
sists of two semi-circular bellows, which open 
silently from the centre when the pneumatic 
ball is pressed, closing again as the latter is 
released. A clip prevents the return of the air 
when it is desir^ to keep the shutter open ( 5 ^^ 
also “Pneumatic Release,” and other headings.) 

SHUTTERS, EFFICIENCY OF 

The proportion between the length of the 
exposure and the time during which the lens 
is fully uncovered. Two shutters may give 
exposures of the same rapidity, but of very 
different eflSciency. Thus, one may take up the 
greater porbon of the time in opening and shut- 
ting, while the other is fully open for the best 
part of the exposure. It thus results that with 
the first shutter a longer exposure is required to 
produce the same light effect as the second. 
The focal plane shutter is the most eflScient, 
since the whole of the light from the lens reaches 
the plate. 

SHUTTERS, INSTANTANEOUS {See “In- 
stantaueous Shutter.”) 

SHUTTERS, TESTING 

There are many different ways of testing 
shutter speeds. One is to photograph a wheel 
revolving at a known rate, and having at its 
margin a white spot or bright metal disc. On 
developing the negative, the spot or disc will 
be found to have formed a curve on the plate, 
and the length of this curve as compared with 
the circumference of the image of the wheel, 
divided into the time of revolution, gives the 
speed of the shutter. This can readily be carried 
out by setting a bicycle upside down and attach- 
ing a small silvered disc or bright button to one 
of the spokes close to the edge. The wheel is 
now set revolving until the disc or button re- 
appears regularly at one place at intervals of 
exactly a second, the exposure being then made 
in bright sunshine or by burning magnesium 


ribbon. Then, if the curve on the resulting nega- 
tive measures, say, one- tenth the circumference 
of the image of the wheel, the exposure is obvi- 
ously one- tenth of a second. For very rapid 
exposures the wheel may be revolved at a faster 
rate. 

A bright spot or disc on a pendulum has also 
been used, allowance having to be made for 
the fact that the rate of swing is not uniform 
throughout the beat. A pendulum- testing device 
for use with a suitably graduated scale is on the 
market. A. IvOckett, in 1909, suggested the 
employment of a bright ball on a conical pendu- 
lum, which revolves iti a circle at a regular rate. 
There are numerous other methods, most of 
which, however, call for special apparatus. 

SIDE SWING 

An arrangement whereby the camera back 
may be inclined in a sideways direction. This 
adjustment is useful when photographing build- 
ings or other objects that recede from the 
camera. In such a case, one side of the picture 
will be out of focus as compared with the other, 
unless the lens is stopped down ; but by using 
the side swing the definition is equalised, although 
a slight distortion is introduced. 

SIDEBOTHAM’S PROCESS 

A waxed paper process mtroduced by J, Side- 
botham, of Manchester, m 1855. 

SIDEREAL PHOTOGRAPHY 

The photography of stars, the term “ sidereal ” 
bemg derived from a Latin word meaning a 
star. The methods of photographing stars, 
planets, nebulae, etc., are described under the 
headmg “ Stars, Photographmg.” 

SIDEROSTAT 

An instrument used in astronomical photo- 
graphy, photomicrography, spectrography, etc., 
and known also as a heliostat (which see). 

SILHOUETTES {Ft. ^ Silhouettes ; Ger., Schat- 
tenhilder) 

Black profile portraits (as A) showing outline 
only and no details, so-called from the French- 
man Etienne de Silhouette. They may be pro- 
duced photographically, as shown in B. A white 
sheet B IS hung m an open doorway ; the room 



A. Silhouette 


being darkened, the sitter d is posed in pro 
file in the room and against the sheet, the 
camera B being in the room as shown. A short 
exposure is given, and a strong developer used 
in order to procure a negative showing the 
black (dear glass in the negative) profile against 
a perfectly white (black in the negative) back- 
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ground. A longer exposure will produce faint 
details, but these are not required in a true sil- 
houette. At night, flashlight may be used be- 
hind the sheet and the same effect produced. The 
curve at the bottom of the silhouette picture is 
obtained by painting over the bare glass on the 
negative with opaque pigment or by covering it 
with red or black paper. Full-length figures 
may also be taken. 

Another and a widely used method of taking 
silhouettes is shown m sketch C. Two dark 
screens a are placed parallel to one another, and 
a white background B is placed so as to catch 
the light from the window c. The sitter d is 
then placed between the screens so as not to 



B. and C. Methods of Producing Photographic 
Silhouettes 


catch the direct light from the window ; the 
camera is placed at E, and a dark cloth or cur- 
tam is thrown over the screens so as to form 
a tunnel. The sitter is in the shade, while a 
brilliant light falls upon the background. Focus- 
ing must be accurate in order that the outlines 
of the figure may be perfectly sharp. Any 
printmg process may be used, but one giving a 
black-and-white effect is best. 

SILK, PHOTOGRAPHS ON (See “ Fabrics, 

Printing on.") 

SILVER (Fr., Argent ; Ger., Stlher) 

Ag. Atomic weight, 108. A white, compara- 
tively soft metal, obtained from numerous ores. 
It IS not attacked by weak acids, but dissolves 
in cold nitric acid and hot sulphuric add. It 
forms a large number of salts, all of which are 
more or less sensitive to hght, and are the bases 
of most prmting processes and the sensitive 
materials for negative work. Silver exists in 
various states of fine powder, and can then be 
either black or coloured. 

SILVER ACETATE (Pr., Acd/atg d: argent ; 

Ger., Silberacetat) 

AgC,H,Ot. Molecular weight, 167. Solubil- 
ities, I in 100 water, insoluble in alcohol. It 
is m the form of fine white powder or crystals, 
obtained by adding an alkalme acetate to silver 
nitrate solution or by dissolving silver carbonate 
in gladal acetic acid. It has been occasionally 
used in printing-out papers, but it ^ves yellow- 
ish grey images of low intensity, and its sensitive- 
ness is only about one-fifteenth that of silver 
chloride. 

SILVER ACETO-NITRATE 

A solution of silver nitrate containing gladal 
acetic add, used in the old wet plate days. 


SILVER ALBUMINATE (Fr., Albuminate 
d' argent; Ger., Silberalbuminat) 

A very ill-defined compound of silver nitrate 
and albumen, which was supposed to form one 
of the sensitive compounds in the old sensitised 
albumen paper. 

SILVER AMMONIO-NITRATE (Fr., Am- 
monio-nitrate d’ argent ; Ger., Salpeter- 
saures Stlberoxydammomak, or Silber- 
oxydammoniak) 

Synonym, ammonio-oxide of silver. AgNO, 
2NH,. Molecular weight, 204. Solubilities, 
very soluble in water and alcohol. It 
takes the form of colourless needles, and is 
obtained by mixing a solution of ammonia with 
a silver nitrate solution and carefully evapora- 
ting, but nearly always it is prepared in solu- 
tion by adding ammonia to silver nitrate solution 
till a clear solution is obtamed ; at first, on the 
addition of the ammonia, a blackish brown pre- 
dpitate of silver oxide is formed, which dissolves 
in excess of ammonia to form a dear solution. A 
solution thus prepared is used for sensitismg 
plam paper, and ^o to form silver bromide in 
emulsion making. Accordmg to the above 
formula, two molecules of ammonia are required 
for every molecule of silver nitrate, but it is 
possible to obtain a clear solution with only 
half the quantity of ammonia by dividing the 
silver solution into two equal parts, to the one 
adding enough ammonia solution to obtam a 
clear solution, and then adding the other half 
of the silver nitrate. The solution containmg 
the lesser quantity of ammoma gives emulsions 
freer from fog, but usually of lower sensitiveness. 

SILVER AMMONIO-CARBONATE(Fr..44m- 

monio-carbonate d' argent ; Ger., Kohlen- 
saures Stlberoxydammomak) 

Ag,CO» 4 NHj (ascribed to it by Eder). Mole- 
cular weight, 229. Solubihties, soluble in water 
and alcohol. It is not found in the solid form, 
but always in solution, and is prepared by adding 
a solution of ammonium carbonate to a silver 
nitrate solution, when a yellow precipitate of 
silver carbonate is first formed, which dissolves 
in excess of the ammonium carbonate, carbonic 
add being evolved. It is occasionally used in 
emulsion making, particularly for slow, dean- 
workmg emulsions. 

SILVER AMMONIO-CITRATE (Fr., Am- 
momo - citrate d‘ argent ; Ger., Ciironen- 
saures Silberoxydammontak) 

Solubihties, very soluble in water and alcohol. 
It is prepared by addmg citric acid to silver 
nitrate solution, and then a solution of ammonia ; 
a white, curdy preapitate of silver dtrate first 
forms which is soluble in excess of ammonia. It 
is used in preparmg slow, dean-working negative 
and positive emulsions, and also for pnnting- 
out emulsions. 

SILVER BATH (Fr., Bain d* argent ; Ger., 
Silberbad) 

A solution of silver nitrate used for sensitising 
wet collodion plates and albumenised and plam 
papers, which is frequently designated “ 48- 
grain bath," “ 60-gram bath," etc., this refemng 
to the number of grains of silver nitrate dissolved 
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in I oz. of water. The following are typical 
formulae : — 

Silver Both for Line Work 

Silver nitrate . . 300 grs. 69 g. 

Distilled water to . 10 oz. 1,000 ccs. 

Potass, iodide sol. (8 

grs. per oz.) . mins. 1*56 „ 

Sod. carbonate crystals 15 grs 3*45 g* 

Silver Bath for Half Tones 

Silver nitrate . .350 grs. 80 g. 

Other ingredients as above. 

Dissolve the silver in one-fourth of the water, 
add the iodide solution, and shake till the yellow 
precipitate is dissolved, then add the carbonate 
and shake well, and then the rest of the water. 
Place the bath in a bright light for twenty-four 
hours, filter, and add enough dilute nitric aad to 
render acid, usmg methyl orange as an indicator* 

Silver Bath for Albumen Paper 

The silver bath for albumen paper is usually 
made thus : — 

Silver mtrate . .350 grs. 80 g. 

Citric acid . . 500 ,, 114 „ 

Distilled water to . 10 oz. 1,000 ccs. 

SILVER BROMIDE (Fr., Bromure d'argent ; 
Ger., Bromstlber) 

Synonym, bromide of silver. AgBr. Mole- 
cular weight, 188. Solubilities, practically in- 
soluble in water, alcohol and ether, soluble in 
ammonia, potassium cyamde and sodium hypo- 
sulphite. It is a yellow amorphous powder, ob- 
tained by adding any soluble bromide to silver 
nitrate solution. For photographic purposes it is 
always prepared in the presence of some vehicle 
which holds it in suspension in the form of an 
emulsion and prevents it from formmg coarse 
granules. D, as is usually the case, the bromide 
IS precipitated in the presence of ammonia, a 
much more sensitive salt is obtained, and the 
sensitiveness can be increased by digestion in the 
warmth for some time or merely by allowing the 
emulsion to stand. Under these conditions the 
grain of the silver bromide probably increases 
in size, and also the light which it absorbs alters 
m character. Freshly prepared gelatmo-bromide 
emulsion is transparent and a deep ruby colour ; 
by the action of ammonia or heat it becomes 
more opaque, and the light transmitted changes 
to orange, and by further ripening to yellow, 
green, greenish blue, and blue, these changes 
being accompanied by increases in sensitiveness. 

Silver bromide is the most light-sensitive silver 
salt, but, unlike silver chloride, does not give rise 
to dark-coloured products on prolonged exposure, 
except in the presence of some halogen absorber 
such as silver nitrate, potassium nitrite, or 
metabisulphite. Its spectrum sensitiveness 
varies with its method of preparation and degree 
of ripening, but practically it may be considered 
to extend from the ultra-violet to about F in 
the bright blue, with the maximum about FJ G. 

SILVER CARBONATE (Fr., Carbonate 
d'argent; Ger., Kohlensaures Silberoxyd) 

AgjCO,. Molecular weight, 276. Solubilities, 
insoluble in water and alcohol, soluble in potas- 
sium cyanide, ammonia, and sodium hypo- 


sulphite. It is a yellow granular powder, pre- 
pared by adding an alkaline carbonate to silver 
nitrate solution. Occasionally it is used m 
printing-out and negative emulsions. 

SILVER CHLORATE (Fr., Chlorate d'argent ; 

Ger., Silber chloral) 

AgClOs. Molecular weight, iqi'S. Solubilities, 
I in 20 water, insoluble in alcohol and ether. It 
is a white granular powder or mmute crystals 
obtained by dissolving silver oxide or carbonate 
in chloric acid. It camiot be made by adding a 
chlorate to silver nitrate. Practically of no 
photographic importance. 

SILVER CHLORIDE (Fr., Chlorure d'argent: 

Ger., Chlorstlber) 

Synonym, chloride of silver. AgCl. Molecular 
weight, 143*5. Solubilities, practically msoluble 
m water, alcohol, and ether, soluble m ammonia, 
potassium cyanide, and sodium hyposulphite. 
It is a white granular powder, obtained by pre- 
cipitation from silver nitrate by addmg a soluble 
chloride. It is used principally for prmtmg-out 
emulsions and posibve development processes. 

Red silver chloride (one of Carey Lea’s “ photo- 
salts”) is produced by acting on ordinary silver 
chloride with a reducing agent. 

SILVER CHROMATE (Fr., Chromate d'argent ; 

Ger., Stlberchromal) 

Ag^OcOi. Molecular weight, 332. Solu- 
bilities, insoluble in water, alcohol, and ether ; 
soluble in ammonia and “ hypo.” It is in the 
form of a red amorphous powder, obtained by 
adding potassium chromate to silver nitrate 
solution. The addition of a very small pro- 
portion of this salt to a printing-out emulsion 
reduces the gradation, and makes the paper more 
suitable for thin, flat negatives. 

SILVER CITRATE (Fr., Citrate d'argent : Ger., 

Silbercitrat, Citronensaures Silberoxyd) 

Synonym, citrate of silver. AgCgH^O,. 
Molecular weight, 297. Solubilities, insoluble in 
water, alcohol and ether, soluble in ammonia, 
potassium cyanide and “ hypo.” It is a curdy, 
white powder, obtained by adding an alkaline 
citrate to silver nitrate solution; practically but 
little citrate is formed by usmg citric aad. It 
is employed in printing-out emiilsions. 

SILVER CUTTINGS (See “Residues.”) 

SILVER CYANIDE (Fr., Cyanure d'argent; 

Ger., Stlbercyanid) 

AgCN. Molecular weight, 134. Solubilities, 
insoluble in water, alcohol, and ether, soluble in 
ammonia, potassium cyanide, and “ hypo.” It 
is a white powder, obtained by adding ^ alka- 
line cyanide to silver nitrate solution ; it is the 
blackening agent in Monckhoven’s intensifier. 

SILVER FLUORIDE (Fr., Fluorure d'argent ; 

Ger., Silber fluorid) 

AgF 4H,0. Molecular weight, 199. 5k)lu- 
bilities, very soluble in water and ^cohol. It 
takes the form of yellow conglomerate cry.stals, 
obtained by dissolving silver oxide or carbonate 
m hydrofluoric acid ; it cannot be made by 
adding an alkaline fluoride to silver nitrate. 
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SILVER IMAGE (Fr., Image d' argent ; Get., 

Stlberbild) 

A term applied to negatives or positives pro- 
duced by the action of light on a suver salt. 

SILVER INTENSIFIER 

The silver intensifier has the advantage that 
the density is under control, and either httle or 
much intensification can be given. The film 
should be hardened in a 10 per cent, solution of 
formaline for three minutes and then washed in 
water. Wellington’s formula (1889) is : — 

A. Silver nitrate . 120 grs. 28 g. 

Water (distilled) . 2 oz. 200 ccs. 

B. Ammonium sulpho- 

cyanide . . 240 grs. 56 g. 

Water . . . 3 oz. 300 ccs. 

Add B to A, and keep in a dark place. The bottle 
is shaken immediately before use, and some of 
the liquid poured into a vessel. A strong 
“ hypo ” solution is then added very slowly till 
all but a trace of the precipitate has dissolved. 
To each ounce of this solution 3 grs. of a 10 per 
cent, stock solution of pyro (preserved with 
sodium sulphite) and 4 mins, of liquor ammonite 
are added, and the solution poured upon the 
plate and allowed to act until the desired density 
IS obtained. A few drops more of ammonia may 
be added if the action is slow in beginning, but 
too much will spoil the bath by precipitating the 
silver. The plate is then refijj^ed for ten minutes 
in an ordinary “ hypo ” bath and then well 
washed. As the intensifier contains “ hypo,” a 
prolonged washmg is not necessary after the first 
fixing and previous to intensifying. Mamy modi- 
fications of the above formula have appeared, 
but all are much alike in the results they give. 
Some workers recommend the rinsmg of the 
intensified plate in a bath of 6 mins, of hydro- 
chloric acid and i oz. of water before re-fixing, 
using an alkaline fixing batb. 

For Farmer’s silver intensifier, solutions of 
1 oz. of silver nitrate in 12 02. of distilled water 
and oz. of potassium bromide in 2 oz. of dis- 
tilled water are mixed together, and the pre- 
cipitate IS removed, washed with water, and 
stirred into a solution of 2 oz. of ” hypo ” in 
6 oz. of water. In a few hours’ time, filter and 
make up to 16 oz. with distilled water. In this 
immerse the negative for five minutes, and then 
develop with ferrous oxalate or with a pyro- 
silver bath, consisting of pyro, 4 grs. ; distilled 
water, 2 oz. ; silver solution, 6oJmins. ; and 10 per 
cent, solution of "880 ammonia, 30 mins. 

Wellington’s improved formula (i 91 1 ) is given 
under the heading ” Wellington’s Silver Inten- 
sifier.” For Monckhoven’s intensifier, see under 
Its own heading. 

SILVER IODIDE (Fr., Jodure argent ; Ger., 
lodsilber) 

Agl. Molecular weight, 235. Solubilities, 
practically insoluble in water, alcohol, and ether, 
soluble in potassium cyanide, and “ hypo.” It 
is obtained by adding a soluble iodide to silver 
nitrate solution ; when precipitated in the pre- 
sence of excess of alkaline iodide it is a pale 
yellow powder, whilst with excess of silver nitrate 
it is a (fcep orange, curdy precipitate ; the latter 
‘darkens in light, whilst the former undergoes no 


visible change. It is but very slightly soluble 
in strong ammoma, i in 2,500 parts, but it is 
readily soluble in potassium iodide solution, 
forming a double salt AgIKI, or Agl2KI, 
both of which are decomposed by the addition 
of water, depositing pale yellow powdery silver 
iodide. It is also soluble m silver nitrate solu- 
tion, forming the double salt zAgNOjAgI, 
which is more soluble m cold than in hot 
solutions. A 10 per cent, solution of the nitrate 
dissolves *053 per cent. Agl, an 8 per cent, soln- 
tion -077 per cent., and alcohohe and ethereal 
solutions dissolve more. The negative silver 
bath for sensitising wet collodion plates should 
always be saturated with silver iodide before use, 
otherwise the iodide will be dissolved from the 
film. 

Silver iodide is chiefly employed for the wet- 
plate process, and as an addition to gelatino- 
bromide emuksions, in which it acts as a restramer 
of fog during digestion and produces greater 
sensitiveness. It is usually mixed with the 
alkaline bromide, and it is supposed to form a 
double salt generally known as bromo-iodide of 
silver, and this is confirmed by the fact that such 
an emulsion only shows one maximum of sensi- 
tiveness in the spectrum, whereas the two salts 
separately emulsified and then mixed show two 
distinct maxima. 

SILVER LACTATE (Fr., Lactate argent; 

Ger., Silhcrlactaty Milchsaures Stlber) 
AgCjHjO, H» 0 . Molecular weight, 215. It 
is in the form of white crystals or powder, 
obtamed by dissolving silver carbonate m lactic 
acid. It is very rarely used, and then in pnn ting- 
out emulsions. 

SILVER METER [See “ Argen tome ter.” > 

SILVER NITRATE (Fr., Azotate d’ argent ; 

Ger., Silbernttratf Saipetersaures Silber) 
AgNO,. Molecular weight, 170. Solubilities, 
I in I water, i m 26 alcohol, i in 5 boiling alcohol 
It IS in the form of colourless rhombic plates, and 
is obtained by direct solution of silver in nitric 
acid or by dissolving the oxide or carbonate. It 
is not m itself sensitive to light, but is readily 
reduced to the metallic state m the presence of 
organic matter, such as gelatine, paper, or the 
skin. It is the salt from which are formed all 
sensitive materials in photography in which 
silver is used . 

In process work, silver nitrate is sometimes 
used for etching baths for steel, and the follow- 
ing formula is recommended : — Alcohol 6 parts, 
distilled water 6 parts, pure nitric acid i6-6 parts, 
silver nitrate *83 part. 

SILVER NITRITE (Fr., Azotite argent ; 

Ger., Salpetrtgsaures Stlber) 

AgNOf. Molecular weight, 154. Solubilities, 
I in 300 water. It is a crystalhne white powder, 
obtained by precipitation from silver nitrate by 
an alkaline nitrite, and is of no photographic 
importance. 

SILVER OXALATE (Fr., Oxalate d* argent ; 

Ger., Sxlberoxalat, Oxalsaures Silber) 
AgiCjO*. Molecular weight, 304. Solubilities, 
practically insoluble in water and alcohol, 
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soluble in nitric acid. It is a white crystalline 
powder, obtained by adding an alkaline oxalate 
to silver nitrate. It has been suggested for print- 
ing-out emulsions, but is rarely used. 

SILVER OXIDE (Fr., Oxyde d' argent ; Ger., 
Silheroxyd) 

AgaO. Molecular weight, 232. Solubilities, 
practically insoluble in water, alcohol, and ether. 
It IS a heavy, brownish-black powder, obtained 
by precipitation from silver nitrate by a caustic 
alkali, and is practically of no importance 
photographically. 

SILVER PHOSPHATE (Pr.. Phosphate 
argent ; Ger., Stlberphosphat) 

Synonym, normal silver orthophosphate. 
Ag,P04. Molecular weight, 419. ^lubilities, 
insoluble in water, alcohol, and ether, soluble 
in organic acids, ammonia, potassium cyanide, 
and “ hypo.’* It is used for printmg-out emul- 
sions, and gives an extremely long scale of grada- 
tion — that is, very soft flat prmts from strong 
negatives. It occurs as a heavy yellow powder 
and can be prepared by adding phosphoric aad to 
silver nitrate or by usmg ordmary sodium phos- 
phate (Na* HPO4) ; the reaction that takes place is 
3AgNO, + Na,HP04 =* Ag,P04 + 2NaNO, + 
HN Oj. The resulting liquid contains free nitric 
acid, which dissolves some of the silver phos- 
phate. 


SILVER POISONING 

All silver salts are more or less poisonous 
when taken internally, and the antidotes are 
table-salt or any soluble chloride followed by 
emetics and mucilaginous drmks, or white of 
egg and milk, and the use of the stomach pump. 

SILVER PRINTS 

A generic term, including all prints of which 
the image is metalhc silver, such as plain or 
salted paper, collodio-chloride, gelatino-chloride, 
bromide and gaslight and kallitype prints. 

SILVER PROCESSES 

All processes or methods in which silver it 
used. 

SILVER RESIDUES [See “ Residues.”) 
SILVER SALTS 

A description of the individual silver salts It 
given imder their respective headings. Prac- 
tically all the silver salts are sensitive to light 
either per se or in contact with organic matter. 
Marktanner Tumeretscher compiled the follow- 
ing table, which gives an extremely useful out- 
line of the sensitiveness of the various salts and 
the intensity of the prmted-out image. He used 
a Vogel photometer, exposed the paper for an 
equal time, took the last visible number as the 
speed, silver chloride on paper being set as 100. 


SILVER SALTS : TURNERETSCHER’S TABLE OF SENSITIVENESSES, ETC. 


Name and 
cKemtcal formula 
{s(dulnlUy) 

1 

I — With Excess op Silver 

II. — With Excess of Salt 

Remarks 

A. — Without 
ammonia fuming 

B —With 
ammonia fuming 

A.— Without 
ammonia fuming 

B —With 
ammonia fuming 

I 

Colour 

and intensity 
of 

the same 

5 ? 

si 

*-> j 

Colour 

and intensity 

of 

the same 

58 

si ’ 

€ X 

Colour 
and intensity 

^ of 

the same 

58 

Colour 

and intensity 

of 

the same 

1. Silver chloride, 
AgCl 

(insoluble) 

j 

100 

Blue black ; 
very intense. 

zoo 

Blue black ; 
more intense 
than without 
fuming 

80 

Violet ; very 
intense 

200 

Violet ; very 
intense 

Although very in- 
tense with ex- 
cess of salt, yet 
less than with 
excess of silver 

a. Silver bromide, 
AgBr 
(insoluble) 

700 

Bluish grey ; 
not intense 

900 

Bluish grey ; 
not intense | 

1 

250 

Bluish grey ; 
not intense 

300 

Bluish grey , 
not intense 

Scarcely more in- 
tense with than 
without ammo- 
nia fuming 

3. Silver iodide, 
Agl 

(insoluble) 

300 

Greenish grey ; 
not mtense 

450 

Reddish grey ; 
not intense 

40 

Yellowish grey; 
not intense 

75 

Yellowish grey, 
not intense 

Fuming scarcely 
increases the in- 
tensity 

4. Silver chloride 
freed from ex- 
cess of silver 
by washmg be- 
fore exposure 

95 

Slightly red- 1 
dish violet ; 
very intense 

zoo 

Slightly red- 
dish violet ; 
very intense 


i 



Less intense than 
normal paper ; 
scarcely more 
intense with 
fuming 

5. Silver chloride, 
washed as in 4, 
then floated on 
a solution of 
potass, nitrite 

80 

i 

Near the nor- 
mal paper m 
intensity 

Z30 

Equal to the 
normal paper 





Prepared accord- 
ing to Abney’s 
process 

6. Silver chloride, 
washed as in 
4, then floated 
oa sodium sul- 
phite solution 

zoo 

Violet ; very 
intense 

zoo 

j Violet ; very 

1 lutenso 


! 



Does not quite 
equal the m- 
tensity of the 
normal paper, 
but much more 
intense than 
washed paper. 
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SILVER SALTS : TURNERETSCHER’S TABLE OF SENSITIVENESSES, ETC. 

— continued 



I. — ^WiTH Excess of Silver 


II. — ^WiTH Excess of Salt 

i 

1 

\ 

Name and 
chemical formula I 

A — Without 
ammonia fuming 

B.-^With 
ammonia fuming 

A.-^Without 
ammonia fuming 

B.^With 
ammonia fuming 

Remarks 

{solubility) 


1 Colour 

1 and intensity 

of 

the same 

\ 

1'^ 

. 

Colour 

and intensity 

of 

the same 

58 

1! 

Colour 

and intensify 

the same 

s- 

5s 

s 

Colour 

and intensity 
of 

the same 

7. Silver nitrate, 
AgNOa (on 

paper) 

6 

Reddish ; not 
intense 

8 

Reddish ; not 
intense 





Silver nitrate 
does not darken 
alone, only m 
the presence of 
organic matter 

8. Silver albumin- 
ate without 
silver nitrate 

n 

Red , slightly 
intense 

30 

Bluish ; slight- 
ly intense 





Prepared by float - 
ing paper on 
whipped albu- 
men, then on 
AgNOg 

9 Silver chloride al- 
bumen paper, 
freshly sensi- 
tised 

50 

Purple brown ; 
very intense 

60 

Purple brown , 
very intense 





So-called ** Rosa- 
bnlliaut ” paper 
was used 

10. Preserved com- 
mercial silver 
chloride albu- 
men paper 

70 

Purple brown ; 
very intense 

80 

Purple brcfwn , 
very mtense 






II Gelatine- bromide 
dry plate 





600 

Greenish grey ; 
not intense 




12. Silver formate, 
H— COOAg 




1 




\ 

1 

The sensitised 
paper darkened 
ev cn m an abso- 
lutely dark 
room 

13 Sliver acetate, 
CHa— COOAg 
(I • 97) 

6 

Yellowish grey 
slightly in- 
tense 

20 

Reddish grey ; 
tolerably m- 
tense 

4 

Yellowish grey; 
not intense 

15 

Reddish grev ; 
slightly in- 
tense 


14. Silver propion- 
ate, 

CHs— CH2-COOAg 

(I . 119) 

6 

Red brown; 
slightly in- 
tense 

10 

Yellow brown ; 
slightly in- 
tense 

7 

Red brown ; 
slightly in- 
tense 

15 

Yellow brown ; 
slightly m- 
tense 


15 Normal silver 

butyrate, 
CH3(CHa)2COOAg 
(i . 200) 

8 

Reddish yel- 
low , moder- 
ately intense 

22 

Red brown ; 
mod er ate ly 
mtense 

10 

Reddish grey ; 
mod er ate ly 
intense 

20 ' 

Grey brown ; 
mod er ate ly 
intense 

Colour more in- 
tense than with 
the isobutyrate 

16 Silver isobutyr- 
ate, 

(CH3).2—CH— COOAg 
(i . 108) 

7 

Yellowish red , 
not intense 

I8 

Brownish; 
slightly in- 
tense 

6 

Reddish 
b r own; 
slightly in- 
tense 

18 

Red brown ; 
slightly in- 
tense 

Colour somewhat 
less intense than 
with the normal 
salt 

17 Silver valenanate, 
(CH8)2CH CH2— 
COOAg 
(1 540) 

8 

Violet brown ; 
mod er ate ly 
intense 

14 

Reddish grey , 
tolerably 
mtense 


Reddish grey , 
mod er ate ly 
intense 

30 

Grey brown ; 
mod er ate ly 
intense 


x8 Silver caproate, i 
(Cirs)2CH(CHa)2— 
COOAg 

(soluble with great 
di&culty) 

9 

Grey ; moder- 
ately intense 

15 

I 

Grey ; moder- 
ately intense 

14 

Reddish brown, 
tolerably 
intense 

24 

Grey ; moder- 
ately intense 


IQ Silver hcptyldte, 
CH3(CH2), COOAg 
(soluble with 
difficulty) 

to 

Brownish vio- 
let , tolerably 
intense 

14 

Grey violet ; 
tolerably 
mtense 

14 

Brown violet ; 
tolerably 
mtense 

16 

Grey brown , 
intense 


20. Silver octylate, 
CH3(CH,).COOAg 
(scarcely soluble) 

12 

Grey ; slightly 
intense 

5 

Grey ; not in- 
tense 

X7 

Reddish 
brown ; tol- 
erably mtense 

6 

Grey brown , 
slightly in- 
tense 


ai. Silver pelargou- 
ate, 

CH8(CH2)7COOAg 
(insoluble m cold 
water) 

25 

First red, then 
grey ; toler- 
ably intense 

1 

30 

Grey ; tolerably 
ably intense 

20 

First red, then 
grey ; toler- 
ably intense 

25 

Brown ; toler- 
ably mtense 
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SILVER SALTS : TURNERETSCHER’S TABLE OF SENSITIVENESSES. ETC. 

— continued 


Name and 
chemtcal formula 
{solubtlUy) 

I.— With Excess of Silver 

II.— With Excess of Salt 

Remarks 

A — Without 
ammonia fuming 

B —With 
ammonia fuming 

A. — Without 
ammonia fuming 

B —With 
ammonia fuming 

xn 

£ 

Colour 

and intensity 

of 

the same 

58 

£ 

Colour 

and iniensity 
of 

the same 

i? 

Colour 

and iniensity 
of 

the same 

58 

So 

Colour 

and intensity 

of 

the same 

az. Silver caproatc, 
CH3{CH2)8C60Ag 
(insoluble) 

i 

5 1 

Brown violet ; 
slightly in- 
tense 

6 

Reddish grey ; 
not intense 

*4 

Reddish 
brown , toler- 
ably intense 

18 

Reddish grey ; 
tolerably in- 
tense 

The paper re- 
mained white 
for several weeks 
when kept lu the 
dark 

a3. Silver palmitatc, 
CH8{CH2)i4COOAg 
(insoluble) 

5 

Yellowish ; not 
intense 

6 

Yellowish grey; 
not intense 

3 

Yellowish ; not 
intense 

8 

Yellowish grey, 
not intense 

The salt solu- 
tion was used 
normal 

24. Silver stearate, 
CH3(CH8)i8COOAg 
(insoluble) 

14 

Grey ; not in- 
tense 

1 

i 

22 

Grey ; not in- 
tense 





In one whole day’s 
exposure the 

paper turns vel- 
vet brown , so- 
lution of the 
salt i normal 

2*1. Silver cerotate, 
CHs(CH2]25COOAg 
(insoluble) 

1 1 

[ Yellowish grey, 
slightly ID 

1 tense 

5 

Y el low i sh . 

slightly in- 
' tense 

2 

Yellowish ; not 
intense 

5 

Yellowish ; not 
intense 

The salt solution 
was used iV 
nonnal 

26. Silver oleate, 

CjfiHjsCOOAg 

10 

1 

Reddish grey ; 

1 slightly in- 
tense 

XI 

, Greenish grev , 
slightly in- 
tense 

9 

Reddish grey . 
slightly in- 
tense 


Grev; slightly 
intense 

The salt solution 
was used i nor- 
mal 

97. Silver glvcollate, 
CHijOH.COOAg 
(soluble with 
dif&culty) 

6 

Yellow red ; 
tolerably in- 
tense 

11 

Brown ish , 
slightly in- 
tense 

4 

Yellowish grey , 
not intense 

1 

7 

Brownish ; not 
intense 


38. Silver lactate, 
CHaCHOHCOOAg 
(I • 20) 1 

8 

Yellowish red ; 
tolerably in- 
tense 

16 

1 

Yellow red ; 
tolerably in- 
tense 

17 

Rusty yellow ; 
tolerably in- 
tense 

18 

i 

Grey , toler- 
ably intense 

On account of the 
insolubility of 
the salt alcohol 
was used to pre- 
pare the paper 

29. Sliver paralac- 
tate, 

CHsCHOHCOOAg 

7 

Yellowish red ; 
tolerably in- 
tense 

17 

Yellow red ; 
tolerably in- 
tense 


Rusty yellow 
to brown, 
tolerably in- 
tense 

] 

17 

Grey brown ; 
tolerably in- 
tense 

The paper pre- 
pared with ex- 
cess of salt was 
rather more in- 
tense than with 
excess of silver 

30. Silver oxalate, 
aX)Ag— COOAg 
(insoluble) 

1 

2 

Reddish ; not 
intense 

80 

Red brown ; 
very intense 

20 

Dark brown , 
intense 

70 

Dark brown ; ' 
very intense 


51. Silver malonate, 
CH30H(C00Ag)2 
(soluble with 
difficulty) 

4 

Reddish grey ; 
slightly in- 
tense 

8 

Grey ; toler- 
a bl y 1 n- 
tense 

5 

Reddish yel- 
low; slightly 
intense 

13 

Reddish brown , 
tolerably in- 
tense 


32. Silver malate, 
^H80H((X)OAg)2 
(soluble in hot water) 

2 

Red brown ; 
slightly in- 
tense 1 

z8 

Grey brown ; 
intense 

7 

Red brown ; 
intense 


Red brown ; 
very intense 


33. Silver tartrate, 
rCHOH)2((XiOAg)j 
(soluble with 
difficulty) 

7 

Red brown ; 
intense 

*7 

Red brown ; 
intense 

6 

Reddish brown; 
tolerably in- 
tense 

34 

Red brown ; 
very intense 


34. Silver citrate, 
C6H607Ag 
(soluble in boiling 
water) 

*5 

i Grey brown ; 
mod cr ate ly 
intense 

x8 

Red brown ; 
intense 

6 

Brown ; moder- 
ately Intense 

12 

Grey brown ; 
intense 


33. Silver hippuratc, 
^ NHCrHfiO 
< COOAg 

1 

12 

Rusty brown ; 
tolerably in- 
tense 

24 

Grey brown ; 
tolerably in- 
tense 

k6 

Rusty brown; 
tolerably In- 
tense 

50 

Grey brown ; 
tolerably in- 
tense 
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SILVER STAINS 

Dark brown or red stains which appear on 
negatives during or after printing upon P.O.P. 
or other paper containing soluble silver salts, 
cither the paper or the negative being damp. 
To prevent them the negative should be var- 
nished. To remove them, immerse the negative 
in a solution of 20 grs. of potassium iodide in 
I oz. of water for ten minutes, rinse thoroughly, 
and transfer to a solution of 30 grs. of potassium 
cyanide. Dab the stains with a tuft of cotton- 
wool soaked in the solution until they disappear, 
when the negative should be rinsed thoroughly 
and dried. {See also “ Stains, Removing.”) 

SILVER SUBBROMIDE, SUBCHLORIDE, 
ETC. {See “Silver Subhaloids.”) 

SILVER SUBHALOIDS 

Chemists have usually considered that the 
action of light upon the silver haloids was the 
splitting off of a molecule of the halogen and the 
formation of a salt with consequent lower pro- 
portion of halogen, which may be represented by 
the formula, 2AgCl = AgjCl 4- Cl or 4AgCl = 
AggCl, 4- CI2 They named the new compounds 
subhaloids. For many years the existence of such 
subsalts was denied, because the actual existence 
of silver suboxide could not be definitely proved. 
In 1891 Guntz was able to prepare the sub- 
fluoride Ag,F or Ag4Fj by heating silver fluoride 
AgF in a sealed tube at a temperature not 
above 194® F. with finely divided silver and also 
by electrolysis of a saturated solution of silver 
fluoride, using silver electrodes. By treatment 
of this salt, a yellow crystalline powder, with 
steam he was able to prepare the suboxide 
Ag40, and Weltzien prepared a silver hydroxide 
Ag4(OH)2 by treating it w ith hydrogen peroxide. 
From the subfluoride Guntz also prepared the 
subchloride by passing dry hydrochloric acid gas 
over it, or by treating it with the volatile chlor- 
ides of carbon, silicon, and phosphorus, etc. The 
subchloride varies in colour from deep violet red 
to violet black, and when heated it splits up into 
ordinary silver chloride and metallic silver 
potassium cyanide ; and sodium hyposulphite 
produces a similar reaction with the solution of 
the chloride. Silver subiodide w^as also prepared 
by Guntz by the action of hydrogen iodide. The 
actual formation of these subhaloids is a strong 
argument m favour of the subhaloid theory of 
the latent image {which see). The subbromide 
may be prepared in the same way as the sub- 
cliloride, or by treating the subfluoride with 
phosphorus tribromide (Heyer). Luppo-Cramer 
claims to have prepared a subbromide, Ag4Brj, by 
treating mercurous bromide with silver mtrate. 

SILVER SULPHATE (Fr., Sulfate d' argent , 
Ger., Silbersulfat, Schwefelsaures Stlber- 
oxyd) 

AgaSOj. Molecular weight, 312. Solubility, 
•58 in 100 water. White crystals obtained by 
mixing concentrated solutions of silver nitrate 
and sodium sulphate. 

SILVER SULPHIDE (Fr. Sulfure d'atgent ; 
Ger., Stlbersulfid) 

AgavS. Molecular weight, 248. Solubilities, 
insoluble in water and alcohol. It is a browmish- 


black powder, and is obtained by mixing an 
alkaline sulphide with silver nitrate solution. It 
is also obtained when liver of sulphur is added 
to spent fixing baths, and is supposed to form 
the brown or sepia image in sulphide toned 
bromides. 

SILVER SULPHOCYANIDE (Fr., Sulfocyan- 
ure d' argent ; Ger , Silber-rhodanat) 

AgCNS. Molecular weight, 166. Solubilities, 
very soluble in water. Yellowish white crystals 
obtained by adding silver nitrate to an alkaline 
sulphocyanide. It is of no photographic import- 
ance. 

SILVER TARTRATE (Fr., Tartrate d'argent ; 
Ger., Silbertartrat, Weinsteinsaures Silber) 

AgaC4H40«. Molecular weight, 364. Solu- 
bihties, slightly soluble in water. It is a fine, 
white powder, obtained by adding silver nitrate 
to an alkaline tartrate. It is used in prmting- 
out emulsions. 

SILVER TESTER {See “ Argen tome ter.”) 
SILVER WASHINGS (S^e “ Residues.”) 

SILVERLINE PROCESS 

A French process of line engraving. A zme 
plate was coated with an etching ground, a 
drawing scratched through with a needle point, 
and the lines etched deeply. The resist was 
then cleaned off, and the bnes filled in with soft 
solder consisting of a mixture of bismuth, tin, 
and lead. The solder was melted by heatmg 
the plate with buttons of solder on it, and rub- 
bing the molten solder in the hnes with a rag. 
The surface was polished and the plate again 
etched in nitric acid, w^hich attacked the zme 
without touching the solder, and thus the hnes 
were left in relief. 

SILVERWARE. PHOTOGRAPHING 

The task of rendermg silver as silver is a 
difl5cult one, and the secret of success lies in the 
lighting and the use of backed plates. The 
operator should remember that the angle of 
reflection is always equal to the angle of inci- 
dence , thus, at whatever angle the light falls 
on a reflective surface, it is reflected back at the 
same angle. It will therefore be obvious that, 
if the silver object be illuminated by a strong 
front light, the reflections will come back into 
the lens. The most suitable angle at which the 
strongest light should reach the bright objects 
is one of about 45® ; then the reflections will 
be well aw ay from the direction of the camera. 
The shadow sides will be rather dark as com- 
pared wdth the bright high lights, but this will 
be modified by using a reflector, which may be 
a sheet of white cardboard. 

If the silver objects can be treated to prevent 
reflections, the task of getting a satisfactory 
photograph of them becomes easy. Many 
methods have been advocated for dulling the 
surfaces. One of the best is to hold the silver 
over a piece of burmng ma^esium ribbon, the 
white smoke from which will deposit upon the 
silver; the magnesium can easily be removed. 
A method frequently adopted is to dab the sur- 
faces with putty, but this is rather messy and 
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troublesome to clean off. A better plan is to 
place a piece of ice in each vessel ; this causes 
the metal to cool rapidly, and if there is 
moisture in the atmosphere, as upon a wet or 
damp day, dew will soon deposit upon it ; in 
exceptionally dry weather the cold metal could 
be sprayed, using water in an ordinary scent 
sprayer, or could be steamed. 

Any lettering on the articles can be brought 
out by arranging the light and the reflector, 
or the lettering may be filled up with black 
printers* ink, which can be quickly cleaned out 
with benzole or turpentine after the negative 
has been made. 

I^xposures should be full in order to soften the 
coantrasts, as under-exposure would mean brighter 
and glaring high lights and black shadows. The 
developer used — say, metol or rodinal — should 
bring out the details in the shadows before the 
high lights become too strong. 

SIMILIGRAVURE 

A French name for the half-tone process. 

SIMPSONTYPE 

A printing process — the coUodio-chloride-—- 
discovered by George Wharton Simpson, in 
which silver chloride contained in collodion was 
employed (published 1864). The ori^al formula 
was : A, Silver nitrate f oz. and distilled water 
} oz. : warm gently until dissolved, and add 
5 oz. of alcohol. B, Calcium chloride, 160 grs. ; 
absolute alcohol, 5 02. C. Citric acid 160 grs., 
absolute alcohol 5 oz. Take 40 02. of plain 
collodion of medium density and add to it 
solution A, a httle at a time, with considerable 
shaking. This may be done in daylight, but the 
following operations must be carried out in the 
dark-room or by weak artificial light. Next add 
B and C in the manner described for A. The 
emulsion is applied to glass, opal or paper. 
G. W. Simpson was for many years editor of the 
Photographic News ; he died in 1880. 

SINGLE LENS 

The so-caUed landscape lens ; an achromatic 
meniscus, composed of flint and crown glass. 


When cameras are listed with “ achromatic '* 
lens, a single lens is usually meant, not a rapid 
rectilinear. 

SINGLE TRANSFER 

The method of workmg the carbon process by 
transferring the fiJim from the paper on which 
it is printed to a second paper which forms its 
final support. 

SINKS {See “Developing Bench or Sink.’*) 

SINOP PROCESS 

A simplified method of collotype printing, in- 
vented by Pousin, of Rheims. Plates are sold 
ready coated with an emulsion, which is believed 
to be gelatine containing a mercurous salt. These 
plates, which keep indefinitely, are sensitised by 
bathmg in a potassium bichromate solution. 
They are dried and exposed under a negative, 
then washed to remove the unaltered bichromate, 
soaked in glycerine, the surplus moisture re- 
moved, and the plate inked up with a gelatine 
roller and greasy ink. Impressions on paper are 
then pulled off m an ordinary letter-copymg 
press. 

SIZEOMETER {See*" Proportional Scales and 
Rules.’’) 

SIZES OF PLATES AND PAPERS 

The accompanying tables give the sizes and 
diagonals of British and Contmental plates 
and of films, and sizes of d^a^Mng papers and 
of mounts. It should be rcmeniDcred that 
Contmental dark-slides are to the sizes given, 
the plates being made from 1 to 1^ mm. smaller 
so as to fit. In Great Britain plates are made 
to the sizes stated, and there is an allowance m 
the dark-slide. 

The diagonals of plates are often referred to 
when condensers for enlarging are being con- 
sidered, as a suitable condenser should have a 
diameter equal to the diagonal of the plate. 
Thus, a half-plate negative needs a condenser at 
least's in. in diameter, in order to cover the 
comers of the negative. 
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Sensitised Papers 

Sensitive papers may be had cut up to almost 
any size, from about 2\ by if in. to 21 by 25 in., 
rectangular, square, or circular. The full sizes 
of complete sheets vary somewhat, but the fol- 
lowing may be taken as the average : — 

Bromide and gaslight paper. — Rolls, 10 and 
25 ft. long ; 1 5, 20, 22, 25, 30, and 40 in. wide. 

P.O.P — Sheets, 24^ by 17 in. Rolls, 25 ft. 
long and 12 and 25 in. wide. 

Plahnotype. — Sheets, 26 by 20 in. 

Carbon . — In “ bands ”12 ft. long, 30 in. wide. 

Ferro-prussiate. — Rolls, 32 ft. long, 30 and 
40 in. wide. 


Drawing Papers 


Demy 

. 22 

X 

17 in. 

Royal 


X 

20 •• 

Cartridge . 

. 26 

X 

21 ,> 

Double crown . 

• 30 

X 

20 „ 

Imperial 

30 

X 

22 „ 

Double demy . 

• 35 

X 

22 „ 

Double elephant 

40 

X 

27 M 

Antiquarian 

55 

X 

31 ,» 



In. 

Cm. 

British Mounts — 






Midt’et 


lT\t 

X 

2f 

3*3 X 5 7 

C <Je V . 


2i 

X 

4 * 

6 3 X 10*5 

Cabinet 



X 

4 i 

16 5 X 10-8 


/ 

(>l 

X 

10 

17*5 X 25*4 

Imperial 

i 


and 

and 



7 l 

✓ 


20 X 25*1 

Promenade 




4 

21 X io*i6 

Boudoir . . 




■si 

21-5 X 14 


f 

\ 


X 

7i 

33*0 X 19 

Panel 

and 

and 



X 

4 

21 X 10-16 

Stereoscopic 


7 

X 

3 i 

17*7 X 8-9 

Royal 



X 

5 t 

27 X 13 

I arpe Panel 


loi 

X 

17 

26-7 X 43*1 

fir^mcl Panel 


2t 

X 

13I 

58 4 X 34*9 

Viciorni Midget . 


2 i 

X 

A 

6 X 3*8 

Ciibnat Midget . 


2 H 

X 

ii 

6 8 X 4*4 

J’ronienade Midget 



X 

If 

70 X 4*1 

Boudoir Midget 



X 

2 

8 6 X 5 *o 8 

Panel Midget 


Ak 

X 

If 

10 5 X 4*4 

Continental Mounts—- 






Carte Mignonnctte 


1 1 

X 

2-3 

3*5 X 6 

Carte de Visite . 


2* 

X 

4 * 

6 3 X 10*5 

Carte Malvern ... 


3 1 

X 

hi 

8 X 16 5 

Carte Virtona 


3 I 

X 

5 

8 X 12 6 

Carte Album 


4*3 

X 


11 X 16-5 

Carte Cabinet 


4 7 

X 

6-2 

12 X 16 

Carte I'romenade 


3*0 

X 

4*7 

10 X 12 

Carte Parii, Portrait 


5 f 

X 

8 66 

13-3 X 22 


i 

3*5 

X 

4 7 

9 X 12 

Carte Amateur 

f 

5*11 

X 

7-08 

13 X 18 


5*9 

X 

8 26 

15 X 21 



7 *08 

X 

9-4 

18 X 24 

Carte Artiste 


78 

X 

10 2 

20 X 26 

Carte American 

.. 

7*4 

X 

12 9 

19 X 33 

Carte Family 


9*05 

X 

11*4 

23 X 29 

( 

8*2 

X 

13*3 

22 X 34 

Carte Excelsior 

1 

10 2 
g-8 

X 

X 

12*5 

14*9 

26 X 32 

25 X 38 

Carte Panel 

1 

1 1 *02 

1 11 02 

X 

X 

14-9 

17 7 

28 X 38 

28 X 45 

Carte Royal 


1 149 
149 

X 

X 

18 8 
21’6 

38 X 48 

38 X 55 

Carte Portrait-Nature 


' 18 8 
18 8 

X 

X 

22*8 

23*6 

48 X 58 

48 X 60 


SIZING 

Raw papers generally need to be sized before 
sensitising, because the size fills up the pores and 
keeps the image on the surface ; in some cases, 
also, it increases the sensitiveness. As a general 
rule, sizing improves any raw paper. The sizes 
most used are arrowroot and gelatine, and the 
paper can be floated on one of these or brushed 


over with the substance. In the case of gelatine 
the paper may be wholly immersed. 

Arrowroot . — Of the many formulae known, that 
due to Duchochois is as follows : — 

Arrowroot . . . 100 grs. 25 g. 

Glucose. . . . 20 ,, 5 ,, 

Water . . . . 10 oz. i,ocx)ccs. 

Mix the arrowroot and glucose with a little cold 
water, add the remainder hot, and boil up the 
whole in a porcelain dish. Cool, skim and strain 
through muslin before use. The above is suit- 
able for the iron printing processes, namely, blue 
print, kallitype, etc. Other formuloe are given 
under separate headings. 

Gelatine . — The following is suitable for print 
ing with iron salts : — 

Hard gelatine , . 50 grs. 25 g. 

Water . . . . 10 oz. i,ock)ccs. 

Alum .... 1 5 grs. 7 5 g- 

Alcohol (pure) . . 2 oz. 220 ccs. 

Soak the gelatine in about 9 oz. of the water for 
about an hour, heat until dissolved, dissolve the 
alum in the remaining water, add to the gelatine, 
and lastly the alcohol. After coating, dry for 
three minutes and coat again. For plain silver 
paper, dissolve 5 grs. of gelatine in 10 oz. of 
water, by aid of heat, and then dissolve therein 
60 grs. of ammonium chloride. Immerse twice 
as above. 

Gum Arabic . — For iron papers, prepare a weak 
solution of gum arabic (5 or 6 grs. to the oz. of 
water), and brush over the paper. 

Resm, Iceland moss, and agar-agar are also 
used. 

SKETCH EFFECTS 

A term applied to pictures in which a part is 
photographic, and the remainder hand-work with 
pencil, crayon, etc. The usual plan is to work 
up the picture and then to copy and print dupli- 
cates. Sometimes the sketch eflects are obtained 
by using platinotype or bromide paper, and 
developing only that part of the image desired 
by brushing on a developer mixed with glycerine. 
The usual plan is to make a print upon rough 
bromide paper, and to brush over any parts that 
are to be reduced with a “ hypo ’’-femcyanide 
or other reducer. The work calls for great care, 
and the print must be frequently rinsed m water 
and finauy washed. It may be found easier to 
have the print half dry when brushing the 
reducer roimd delicate outlines, as the face, for 
example ; but the methods employed depend 
upon the worker’s skill. When portraits are 
taken specially for sketch effects a white back- 
ground should be used. Sketch effects needing 
no pencil work are largely produced on platino- 
type paper owing to the facility with which such 
pnnts can be developed in parts with the ordinary 
platinotype developer mixed with glycerme, but 
bromide prints may, of course, be developed in 
a similar way. The objection to bromide paper 
for direct sketch effects by development is that 
the image is not faintly visible after prmting, as 
it is upon platinum paper ; but any part of the 
image may be reduced at a later stage. 

The “ hypo "-ferri cyanide reducer is rather 
apt to stain, and the following will be found to 
be more serviceable : — 
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A. Iodine, resublimed • ioz. 55 8- 

Potassium iodide . i ,> 

Water . . • 4 >» 4 ^ 

B. Potassium cyanide , i oz. 1 10 g. 

Water . . . 4 400 ccs. 

Two- thirds fill a saucer with water, add a few 
drops of the A solution until the water is of a 
deep sherry colour, and then add just enough 
of the B solution to decolorise. Apply this with 
a tuft of cotton-wool, the work being done near 
to running water so that the reducer may be 
washed off quickly ; the reducer leaves the paper 
white if allowed to act long enough. Reducers 
cannot be used for platmotype paper. 

SKIAGRAM 

A radiograph, or X-ray photograph. 

SKIAGRAPHY 

Radiography, or X-ray photography. 

SKIN. EFFECTS OF CHEMICALS UPON 

A few photographic chemicals in common use 
have a harmful effect upon the skin, as explained 
under separate headings. {See, for example, 
“ Bichromate Disease," “ Hygiene in Photo- 
graphy," Metol," “ Poisons and their Anti- 
dotes," etc.) 

SKY NEGATIVES {See " Cloud Negatives.") 

SKY, PRINTING IN {See " Clouds, Printing 
in.") 

SKY SHADE 

Commonly a hinged flap attached to the top 
of the lens hood, and used to screen the lens 
from the too bright light of the sky. and from 
the sun if present. It permits of the sky portion 
of the negative being so shaded that both fore- 
ground and sky are correctly exposed on the 
same negative. 

SKY SHUTTER 

This has the same purpose as the foreground 
shutter {which see). 

SLIDE CARRIER 

A bag or case to carry the dark-slides. Usually 
it is of leather lined with velvet or baize and 
fastening with straps or by a lock and key. 
I^ose lined partitions are often provided to 
prevent the slides rubbing against each other. 
Sometimes there is also a pocket for the lens 
or lenses. Generally, however, both slides and 
lens are carried in the same bag as the camera. 
Also a name given to the plate carrier. 

SLIDE, DARK. {See "Dark-slide.") 

SLIDE. LANTERN {See " Lantern Slides.") 

SLIDE RULE, PHOTOGRAPHIC (I r., Rd^le 
mobile photographigue / Ger., Photograph^ 
isches Rechen-lineal) 

An instrument invented by A. Lockett, and 
shown at the Royal Photographic Society's 
Exhibition of 1909. It consists of a graduated 
right angle with a pivoted rule that may be 
made to move diagonally over it. By its use 


many photographic and optical calculations are 
quickly and automatically carried out, as, for 
instance, ascertaining measurements of objects 
from photographs ; finding the conjugate foci 
for enlarging, copying, or reducing with a given 
lens : determining the length of studio necessary 
for portraiture with a stated objective ; dis- 
covering the focal length obtained by combining 
two lenses, etc. 

SLIP-IN MOUNTS 

A moimt composed of two boards, the upper 
having a cut-out opening, fastened together by 
the edges on three sides, while the fourth side 
is open to admit of a print being slipped in and 
adjusted in position behind the opening. This 
kind of mount is suitable only for glazed prints, 
or such as will lie quite flat. As no mountant 
is reqmred, the gloss of the surface of a glazed 
print is unaffected. The mounts are made in 
standard sizes, and do not, therefore, admit of 
any trimming down of the print. As it is possible 
for the print to shift in the moimt, it is well, 
when it is properly adjusted, to apply a touch 
of adhesive to two points ou one edge of the 
print, and rub it down so that it adheres 
to the back board. This may be done by means 
of a knife slipped m at the opening through 
which the prmt was passed. 

SMOKE BOX 

A form of flash lamp for burning magnesium 
ribbon, and recommended by E. Seymour. The 
bottom of a box is replaced with a sheet of glass 
covered with while tissue-paper ; this, in use, 
is the front of the box, as illustrated. The lid 
IS hmged, as shown. Holes are cut at the base 



Smoke Box 


for ventilation, and the inner side of the top of the 
box IS lined with tinplate and fitted with a hook 
or other device for holding the ribbon. The lid 
or door is closed immediately the ribbon is 
lighted, and the smoke box held in the hand 
and moved about as desired. Afterwards, the 
box can be taken out of doors and the smoke 
allowed to escape, 

SNAPSHOTS 

A common term designating so-called " instan- 
taneous " exposures made with a camera held m 
the hand. Unfortunately, it suggests a random 
and unconsidered operation into which a large 
element of chance enters ; whereas the mere 
fact that the actual exposure given was a short 
one docs not imply that no thought, study, or 
observation was devoted to the subject. More- 
over, the possibility of taking " snapshots " has 
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ajSorded the keen-eyed photographer number- 
less opportunities of recording transient effects 
and arrangements which would otherwise have 
been missed. It is to be hoped that the word 
“ snapshot " will either be replaced by a more 
appropriate one, or will speedily live down the un- 
fortunate significance it acquired in early days. 

Absurd as it may seem, the notion is by no 
means obsolete that because a shutter will work 
at a certam high speed it will give a satisfactory 
result at that speed in all circumstances. This 
is a serious mistake, but a not uncommon one. 
In any given case there is a certain requisite 
exposure that can only be widely departed from 
to the detriment of the result. In the early days 
of so-called snapshot work the commonest fault 
was under-exposure. Since that time, however, 
there has been a tremendous increase in the 
sensitiveness of plates ; lenses have been made 
with larger working apertures ; and shutters 
have been improved in design and efficiency ; 
and yet there are still occasions when the “ snap- 
shot ” IS necessarily under-exposed — either the 
lighting demanded a longer exposure than could 
be safely given in the hand, or an imduly short 
exposure had to be given on account of rapid 
movement in the subject. It is only in such 
cases that the development of snapshots differs 
from the normal. Harshness in the result is what 
has to be guarded against. The use in such 
circumstances of, say, a strong hydroquinone 
developer would probably result m dense, clogged 
high lights and shadow masses void of detail. 
Potassium bromide or other restrainer should be 
avoided, the developer should be well diluted, 
and plenty of time given to the developing ac- 
tion. While, of course, no possible alteration of 
developer can compensate tor absence of effec- 
tive light action, all the developable detail in 
the shadows should be secured. This may result 
in too great density in the high lights, but this 
may be modified afterwards with practically no 
detriment to the softer shadow detail, by the use 
of such a selective reducer as ammonium per- 
sulphate, or by mechanical reduction with 
Baskett’s reducer or methylated spirit. The 
printing paper chosen should have been specially 
made to give softness of gradation from negatives 
of undue harshness. {See also “ Focal Plane 
Shutter," “Hand Camera, Work with," and 
“ Instantaneous Photography.") 

SNOW AND HOAR FROST PHOTO- 
GRAPHY 

The characteristic of average snow views is 
the unusual degree of light contrast. Freshly 
fallen snow in direct simlight causes the whitest 
of paper to appear grey by comparison. Thus, 
in a snow scene the tree-trunks, buildings, etc., 
appear much darker than usual, and should the 
photographer be led to under-expose he 'mil get 
an inky blackness in the shadows and an intense 
whiteness in the snow. A broad expanse of 
freshly fallen and unbroken snow can rarely, if 
ever, be effectively photographed. The sparkling 
snow cannot be properly interpreted by 'white 
paper. In composing a snow view, spottiness 
and patchiness must be guarded agamst and 
special attention paid to the foreground. Plain 
freshly fallen snow rarely makes an interesting 
foreground, but tree stumps, gates, farm imple- 
82 


ments, etc., under a mantle of snow are often of 
great pictorial value, and cart-wheel ruts and 
lines of footprints will be found to serve admir- 
ably in breaking up a foreground ; it is an old 
dodge to select the -view -point and then to make 
a line of footprints to suit the composition of the 
desired picture. Of the greatest importance is 
the lighting. While a flat, dull sky with no sun 
may suit some subjects, more effective results 
are obtained in sunlight, and more particularly 
when the sun is near the horizon ; it will be 
obvious, then, that the best-lighted effects are 
obtained in the early morning and in the after- 
noon. The low lighting breaks up broad ex- 
panses of level and white snow, and causes foot- 
prints, ruts, etc., in the foreground to stand out 
more prominently. 

Either ordinary or isochromatic plates may 
be used, and they must be well backed, because 
of the risk of halation. Isochromatic plates used 
with a yellow screen may sometimes be of advan- 
tage, because of the frequent yellowness of 
winter light, and because a blue sky may be 
interpreted dark, so bringing out any hoar frost 
or snow effects on trees standing against the sky. 
Many of the snow-scene photographs taken m 
the Alps have black skies, owing to the use of a 
deep yellow (“many times") screen. The ex- 
posures are not much shorter than for ordinary 
views, because generally there are deep shadows 
in the scene, and under-exposure would cause 
these to be almost clear glass in the negative, 
and any attempt to force development for the 
purpose of bringmg out detail would ruin the 
soft effect. An under-exposed negative of a 
snow-scene is practically u^ess, and it is better 
to expose fully and to get all detail possible in 
the shadows. Details are more important than 
density. The latter can be added to a negative, 
but details cannot. An exposure meter of the 
Watkms type may be used with success ; it is 
held 12 or 15 in. from the body and turned 
towards the sky, but not in such a way that 
direct sunlight falls upon it. For an open scene 
the exposure so estimated may be di'vided by 
three or four , but when there are many trees 
or other deep shadows the exposure may be 
increased up to the full time given by the meter. 

With careless development the delicate grada- 
tion and detail in the snow is likely to be blocked 
up and rendered imprintable. Mrs. Aubrey Le 
Blond, who has had a long experience in snow 
and ice photography, uses a metol-hydroquinqne 
developer. She pours it into two half-pint 
bottles, one labeUed “ Old “ and the other “ New." 
The former is used over and over again for 
developing, and as it becomes used up it is kept 
full by adding from the new solution. The 
method is economical and gives excellent results. 
Sir W. Abney recommends beginning with — 

Ammonia . . • 3 ^ mins. 6 ccs. 

Potass, or amm. bromide. 50 grs. 12 g. . 

Pyro . • • I w *^4 

Water . . ♦ .1002. 1,000 ccs. 

Allow this to act until all detail is out, and 
finish with — 

Ammonia . . *30 niins, 6 ccs. 

Bromide . . . 80 grs. 19 g. 

Pyro . . . • 40 » 9*5 »» 

Water . . . . 10 oz. 1,000 ccs 
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SOAP (Fr., Savon ; Ger., Seife) 

Soap is used as a lubricant when burnishing 
prints. Hofbauer has stated that the addition 
of Castile soap to a p3^o developer prevents fog 
in cases where excessive alkali is used. A solu- 
tion of 100 grs. of the soap in 10 oz. of water is 
used instead of plain water when making up 
the developer. 

A good soap should always be used for wash- 
ing the hands after working with such chemicals 
as amidol, metol, potassium bichromate, etc. 

SODA, ALUM {See ‘‘Alum.*’) 

SODA, CAUSTIC {See “ Sodium Hydrate.”) 

SODA SALTPETRE {See “ Sodium Nitrate.’’) 

SODIUM ACETATE (Fr., Acetate de soude ; 
Ger., Essigsaures Natron) 

Synonym, acetate of soda. NaC^HjOt 3HtO- 
Molecular weight, 1 36. Solubilities, i in 1 water, 
I in 23 alcohol. Obtained by neutralisation of 
acetic add with sodium carbonate or hydrate. 
Colourless transparent eflaorescent crystals. It 
is used prindpaUy in the gold toning bath. 

Twice-fused sodium acetate is also occasion- 
ally used ; it has a shght alkaline reaction which 
makes the toning bath act more quickly, and at 
the same time the double-fusing destroys any 
organic impurities, such as sodium formate, etc., 
which tend to reduce the gold. 

SODIUM BIBORATE {See “ Sodium Borate.”) 

SODIUM BICARBONATE (Fr., Bicarbonate de 
sonde: Ger., Doppelt Kohlensaures Natron) 
S5raonynis, monosodic carbonate, acid sodium 
carbonate, NaHCOj. Molecular weight, 84. 
Solubility, i in ii'3 water, insoluble in alcohol. 
It takes the form of rhombic tabular crystals or 
fine white powder, obtained by passing a stream 
of carbonic add gas through a solution of car- 
bonate of soda. Occasion^y it is used in gold 
toning, but it must not be confounded with 
sodium carbonate. 

SODIUM BICHROMATE (Fr., Btehromate de 
soude : Ger., Doppelt Chromsaures Natron) 
Synonyms, dichromate of soda, add sodium 
chromate. Na,Cr,07 2HjO. Molecular weight, 
298. Solubilities, i in r water, insoluble in 
alcohol. It consists of red deliquescent crys- 
talline fragments, obtained in a similar manner 
to the potassium salt, and used for the same 
purposes. 1*10 parts of sodium bichromate will 
replace i part of the potassium salt. 

In process work, this salt has been suggested as 
a substitute for the potassium and ammonium 
salts in sensitising, but it has no advantages ; 
indeed, its deliquescence is a disadvantage. 

SODIUM BISULPHITE (Fr., Bisulfite de soude ; 
Ger., Saures Schweftigsaures Natron, 
Natrium Bisulfit) 

Synonym, add sulphite of soda. NaHSO^. 
Molecular weight, 104. Solubilities, i in 3*5 
water, i in 70 alcohol. It is a white, cryatalline 
powder or prismatic crystals, with faint sulphur- 
ous odour, obtained by pas^g sulphurous add 
gas through a solution of carbonate of soda. 


It is used for addulating fixing baths and 
solutions of sodium sulphite, and for preserving 
stock solutions of developers. 

A thick, yellow liquid, known as bisulphite or 
add sulphite lye, oxone bleach (Fr., Bisulfite lyc ; 
Ger., Sulfitlauge), which is a saturated solution 
or sodium bisulpWte, is obtainable commerdally. 
This can be made as follows : — 

Sodium sulphite . 10 oz. 550 g. 

Warm distilled water 20 ,, 1,000 ccs. 

Dissolve, and add slowly when cold — 

Sulphuric add . . if oz. 87*5 ccs. 

SODIUM BORATE (Fr., Borate de soude , Ger., 
Borax, Borsaures Natron) 

S3monyms, borax, sodium tetraborate, pyro- 
borate, biborate, tincal or tinkal. Na,B40, 
loHgO. Molecular weight, 382. SolubilitiCvS, 
I in 17 cold, 1 in *5 boiung water, insoluble in 
alcohol, very soluble in glycerine. It is m the 
form of hard, white crystals or powder, ob- 
tained from the native borax or neutralisation 
of native boric acid. It is used principally in 
gold toning and as an accelerator with eikon- 
ogen and hydroquinone developers. 

SODIUM BROMIDE (Fr., Bromure de soude ; 
Ger., Bromnatrium) 

Synonyms, bromide of soda or sodium. NaBr, 
Molecular weight, 103. It is a white crystalline 
powder, which readily absorbs moisture from 
the air without deliquescing, and cakes into a 
hard, semi-translucent mass. It is obtained in 
the same way as the potassium salt, and it is 
occasionally used in emulsion making, but its 
hygroscopic qualities render it less certain than 
the potassium and ammonium salts. 

SODIUM CARBONATE (Fr., Carbonate de 
soude ; Ger., Soda, Kohlensaures Natron, 
N atriumcarbonat) 

Synonyms, soda, washing soda, carbonate of 
soda. fNa,CO, ioH, 0 . Molecular weight, 286. 
Solubilities, i in i*6 water, insoluble in alcohol. 
It IS m the form of large prismatic crystals or 
fine white powder, obtained on a large scale by 
converting salt into sodium sulphate, and then 
decomposing the latter by roasting with lime- 
stone and coal. It is the favourite alkali for 
development. 

Washing soda is an impure variety which con- 
tains variable quantities of water, sodium sul- 
phate, and other impurities. 

An anhydrous sedt (Fr., Carbonate de soude 
anhydre : Ger., Kohlensaures Natron W asset f rex), 
Na,CO,, molecular weight 106, is obtained as 
a fine white powder by heating the ordinary car- 
bonate. Practically 37 parts of the anhydrous 
salt are equal to loo of the ordinary soda. 

SODIUM CHLORIDE (Fr. Chlorure de soude, 
Selmarin ; Ger., Chlornatrium, Sal Gemmce) 

Synonyms, muriate or chloride of soda, salt, 
common or table-salt. NaCl. Molecular weight, 
5 8 5. Solubilities, 1 in 27 water, almost insoluble 
in alcohol. It is a fine white crystalline powder 
or transparent crystals, obtained native or by 
purification from sea water. It is used to pre- 
pare chloride emulsions and as a weaker restramer 
than the alkitiine bromides in developers. 
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SODIUM CHLOROPLATINATE (Fr., CMoro- 

piatinate de soude, Chlorure double de 
sodium eide platine ; Ger., N atriumrplatin- 
chloYtd) 

PtCl4 2NaCl 6HaO or Pta^Na 6 H, 0 . Mole- 
cular weight, 560*4. Solubilities, soluble in water 
and alcohol. It is a yellow arystalline powder, 
obtained by adding sodium chloride to platinum 
chlonde. It is used in the platinotype process 
to produce greater contrast in the prints. 

SODIUM CITRATE (Pr., Citrate de soude ; Ger., 
Citronensaures Natron) 

Synonym, citrate of soda, neutral citrate of 
soda. ^NaaCeHjO, iiHaO. Molc^ar weight, 
714. Solubilities, i in i i water, ^ghtly soluble 
in alcohol. It is a white crystalline or granular 
powder, obtained by neutralising dtric acid with 
sodium carbonate. It is used as a preservative 
for albumen paper, to form silver citrate m 
pnnting-out emulsions and as a restrainer in 
developers. 

In consequence of its deliquescent nature it 
is best prepared in solution by adding about 
266 grs. or g. of sodium carbonate to 162 grs. 
or g. of citric acid in solution ; the rCvSult will 
be 480 grs. or g. of sodium citrate ; about 
3 oz. or 1,440 CCS. of water should be used, 
and the total bulk made up to 4 oz. or 
1,920 CCS., when the solution will be 25 per 
cent. A little salicylic acid will prevent it from 
growing mouldy. 

SODIUM FLUORIDE (Pr., Fluorure de soude ; 
Ger., Natrium Fluorid) 

Synonym, fluoride of soda. NaP. Molecular 
weight, 42. Solubilities, i m 23 water. It takes 
the form of clear lustrous ^stals or white 
powder, obtained by neutralising hydrofluoric 
acid with carbonate of soda. It is used like ^e 
potassium salt to strip the film from gelatine 
negatives. 

SODIUM FORMATE (Pr., Formiate de soude ; 
Ger., Ametsensaures Natrium) 

Synonym, formiate of soda. NaCHO, HjO. 
Molecular weight, 86. It is a white dehquescent 
crystalline powder, obtained by neutralising 
formic add with soda. It has been suggested 
as an ingredient in the platinum and gold toning 
baths. 

SODIUM HYDRATE (Pr., Soude caustique ; 

Ger., Aetznatron) 

S3monyms, caustic soda, sodium hydroxide. 
NaOH. Molecular weight, 40. Solubilities, i in 
1*62 water, soluble in alcohol. It is poisonous, 
the antidote being water, followed by lemon or 
lime juice and milk or oil. It usually occurs in 
white sticks or lumps obtained by decomposing 
sodium carbonate with lime. It is used as cm 
accelerator in development. It should be kept 
in bottles with rubber or paraflin stoppers, and 
should not be handled with the fingers. 

SODIUM HYPOCHLORITE (Pr., Eau de 
Javelle ; Ger., Javellesche Lauge.) 

Synon3rms, eau de Javelle, Labarraque’s solu- 
tion, chlorinated solution of soda, ozone bleach. 
It is a liquid possessing a strong chlorine odour, 
containing sodium hypochlorite, salt, and car- 


bonate of soda, obtained by decomposing bleach- 
ing powder with sodium carbonate ; — 

Sodium carbonate . i oz. no g. 

Bleaching powder . 320 grs. 73 „ 

Water to . . . 4 oz. 400 ccs. 

Shake thoroughly, allow to stand for an hour, 
and filter. It is used to remove stains from 
negatives and destroy the last traces of “ hypo.*' 

SODIUM HYPOSULPHITE (Pr , Hyposulfite 
de soude ; Ger. , Fixtrnatron, U nterschweflig- 
saures Natron) 

Synonyms, “ hypo,” sodium thiosulphate, 
hyposulphite of soda. Na^SsOt sHjO. Molecular 
weight, 248. Solubilities, i in *65 water, insolu- 
ble in alcohol. It is in the form of white trans- 
parent aystals, obtained by various processes on a 
large scale, in which sodium sulphite is the start- 
ing point. Its chief use is as a fixing agent for 
negative and positive work. 

SODIUM HYPOSULPHITE, TESTING FOR 

The water in which negatives, etc., are being 
washed after fixing is often tested to ascertam 
whether “ hypo ” is present ; that is to say, 
whether the negatives, etc., have been washed 
long enough to remove all the “ hypo.” The best 
method of so doing is to nse the following solu- 
tion : — 

Potassium carbonate . 5 grs. i g. 

Potassium permanganate ^ ,, ’i „ 

Distilled water . . 10 oz. 1,000 ccs. 

A few drops of this pinkish-purple liquid added 
to a sample of the washing water will turn green 
when “ hypo ” is present ; the smaller the pro- 
portion of “ hypo ” in the water, the longer the 
change takes ; and if there are very slight traces 
present, the change will be to blue, not green. 
The water to be tested should be the last the 
negatives or prints have been washed in, and 
preferably that which has been standing still 
for about ten minutes with the negatives therein ; 
take the water as much as possible from the 
bottom of the tank. 

For the starch iodide test, powder and boil a 
piece of starch about the size of a pea m two 
or three drams of water until a clear solution is 
obtained ; add one drop of a tincture of iodine 
(iodine dissolved in alcohol), which will produce 
a dark blue colour. Pill one test tube with distilled 
water, and another with the water to be tested, 
and add to each tube one drop of the solution. 
If any “ hypo ” be present, the blue colour will 
disappear. The tubes should be warmed slightly 
and examined side by side against white paper, 
as the test is very delicate. 

The Bannon or silver test is to let a negative 
or print drain into a test tube, then heat the 
dramings, and add a few drops of a silver 
nitrate solution. A black preapitate will be 
formed if yirUff part of “ hypo ” is presen^ 
while a smaller amount will give a yellowish 
precipitate. . . 

A rough and ready test is to taste the dramings ; 
the sweeter the taste the more “ hypo " present 
For ^e zinc and sulphuric add test, dilute the 
add to twice its bulk with water ; put some zinc 
into a flask, with the washing water, and add 
the dilute add. If “hypo” is present, sul- 
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huretted hydrogen is produced, as demonstrated 
y holding over the flask a piece of blotting- 
paper moistened with a solution of lead acetate, 
which will be blackened. Chromic aad also gives 
a test ; about 4 grs. are dissolved in 5 oz. of 
water, and a few drops of sulphuric acid added. 
If on adding the washing water a grecmsh cloud 
appears, “ hypo " is present. Potassium fem- 
cyanide in a weak solution and ferric chloride 
in a stronger solution, mixed in equal propor- 
tions and added to the washing water, gives a 
greenish colour if “hypo” is present. 

SODIUM IODIDE (Fr., lodurc de soude ; Ger., 
lodnatrtum) 

Synonym, iodide of soda. Nal. Molecular 
weight, 150. Solubilities, i in -5 water, i in 3 
alcohol. It is in the form of white crystalline 
powder or cubical crystals. Very rarely used 
m place of the other iodides in consequence of 
its deliquescent nature. 

SODIUM NITRATE (Fr., Azotate de soude : Ger., 
Salpetersaures Natron) 

Synonym, cubic. Chili, or soda nitre or salt- 
petre. NaNOj. Molecular weight, 85, Solu- 
bilities, I in I- 1 water, i in 100 alcohol. It takes 
the form of colourless rhombohedral crystals, 
obtained native. It is rarely used in photo- 
graphy, though it is stated to give a rich brownish 
black tone to developed silver images. 

SODIUM NITRITE (Fr.. Azotite desoude : Ger., 
Salpetrigsaures Natron) 

Synonym, nitrite of soda. NaNO,. Molecular 
weight, Solubilities, i m 1-4 water, slightly 
soluble m alcohol. It is in the form of white 
opaque sticks or colourless crystals, prepared by 
fusing the nitrate or neutralising nitrous acid. 
Occasionally used to obtain a permanent stand- 
ard photometer paper and m the diazotype pro- 
cess. It must not be confounded with the 
nitrate. 

SODIUM NITROPRUSSIDE (Fr., Nitroprus^ 
state de soude ; Ger , Nitroprussidnatrium) 
Synonym, sodium nitroprussiate. Na,Fe(CN)g 
(NO) 2 H, 0 . Molecular weight, 298. Solubilitie.s, 
I in 2*5 water, soluble in alcohol. It is in the 
form of deep ruby red transparent crystals, 
obtained by the action of nitric aad on potassium 
ferricyanide. It is one of the most light-sensi- 
tive iron salts, and is occasionally used for iron 
printing and photometric work. 

SODIUM OXALATE (Fr. Oxalate de soude ; 
Ger., Oxalsaures Natron) 

Synonym, oxalate of soda. Na,Cj04. Molecular 
weight, 134. Solubilities, i in 33 water, insoluble 
in alcohol. It is a white crystalline powder, 
obtained in the same way as the corresponding 
potassium salt. It is rarely used, on account of 
its low solubility, but is occasionally employed 
in the platinotype process. 

SODIUM PERSULPHATE (Fr., Persulphate de 
soude ; Ger , Ueberschwefelsaures Natrium) 
NajSjOt. Molecular weight, 238. Soluble in 
water. It is a white crystalhne powder, obtained 
like the corresponding potassium salt, and used 
for the same purposes. 


SODIUM PHOSPHATE (Fr., Phosphate (U 
soude ; Ger., Phosphor saures Natron) 
S3monyms, phosphate of soda, disodium ortho- 
phosphate. Na,HP04 I 2 H, 0 . Molecular weight, 
358. Solubilities, i in 67 water, insoluble in 
alcohol. It takes the form of colourless trans- 
parent crystals or white granular powder, 
ob tamed by treating calcium phosphate with 
carbonate of soda. It is used in the gold toning 
bath. 

SODIUM PYROBORATE (See “ Sodium Bor- 
ate.*’) 

SODIUM SILICATE (Fr., Silicate de soude ; 
Ger, Natronwasserglas) 

Synonyms, soluble glass, soda water-glass. 
NajSiOj -f Aq. It is in the form of white to 
blmsh grey hard flat pieces, obtained in the same 
manner as the corresponding potassium salt and 
used for the same purposes. It is also met with 
commcraally as a syrupy yellowish liquid con- 
taining 20 per cent silica and 10 per cent. soda. 

In process work, sodium silicate is used either 
alone or in combination with albumen or other 
ingredients as a substratum to make the gelatine 
film hold better on the collotype printing plate. 
The substratum may consist of water 3J oz., 
gelatine 46 grs , sodium silicate oz , chrome 
alum, 8 grs. The silicate is added after the other 
ingredients are mixed and dissolved. 

SODIUM SULPHANTIMONIATE (Fr Sulfo- 
antimoniate de soude, Sel de Schhppe ; Ger., 
Schltppesche Sale) 

Synonyms, Schlippe’s salt, sodium thio- 
antimonate NajSbS| 9 H, 0 . Molecular weight, 
479. Solubility, i in 3 water. It is in the form 
of large colourless or yellow crystals, obtained 
by boiling milk of lime, sulphide of antimony, 
and carbonate of soda. It is used to tone 
bromide prints and for darkening negatives 
after mercurial bleaching. It is rapidly de- 
composed by absorption of carbonic acid from 
the air. 

SODIUM SULPHATE (Fr , Suljate de soude ; 
Ger , Schwejelsaures Natron) 

Synonym, Glauber's salt. Na^SO^ 10H2O. 
Molecular weight, 322. Solubilities, i m 3 water, 
insoluble in alcohol. It is in the form of colour- 
less efflorescent crystals, obtained as a by-product 
in the salt cake process. It is used to prepare 
barium sulphate. 

SODIUM SULPHIDE (Fr., Sulfure de soude . 
Ger., N atriumsulfid) 

Sjmonym, sulphide of soda. Na,S pH^O. 
Molecular weight, 240. Solubility, soluble in 
water. It consists of colourless, transparent, 
deliquescent crystals, obtained by fusing sodium 
carbonate with sulphur. It is used for sulphide 
or sepia toning of bromide prints. It should not 
be kept near any sensitive materials, and the 
bottle should be well stoppered. 

In process work, a 5 per cent, solution of 
sodium sulphide is used as a blackener m the 
intensification of wet collodion negatives, in 
preference to the ammonium sulphide. Being a 
dry salt, it is more portable and convenient to 
handle. 
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SODIUM SULPHITE (Pr., S«//ite d» sonde; 
Ger., N airiumsulfid) 

S3monym, sulphite of soda. Na, SO j 711 , 0 . 
Molecular weight, 252. Solubilities, i in 2*2 
water, slightly soluble in alcohol. It takes the 
form of colourless crystals or powder, obtained 
by passing sulphurous acid gas over damp 
sodium carbonate. The crystals are efflorescent 
and are readily oxidised to sulphate. It is an 
energetic absorbent of oxygen, and is therefore 
used to preserve developing agents ; the efflor- 
esced salt should not be used for this purpose, 
as it is a weaker preservative, and the sulphate 
acts as a restrainer. 

The anhydrous salt — (Pr., Sulfite de soude anhy- 
dri , Ger., Wasserfrei Natrtumsulfid)^ NajSO,; 
molecular weight, 126; solubility, i in 4 water — 
occurs as a ^e white powder, and is prepared 
by heating the crystalline sulphite to 212® P. 
One part of the anhydrous salt is equal to 2 
parts of the crystallme. 

SODIUM TARTRATE (Pr., Tartrate de soude ; 
Ger., Wetnsaures Natron) 

NaaCJI^O® 2 H, 0 . Molecular weight, 230. It 
consists of white crystals, obtained by neutralis- 
ing tartaric acid with sodium carbonate or 
hydrate. Occasionally it is used m printmg-out 
emulsions. 

SODIUM THIOSULPHATE {See ‘‘Sodium 
Hyposulphite.”) 

SODIUM TRIBASIC PHOSPHATE (Pr., 

Phosphate irtbastque de soude ; Ger,, Drex- 
hastsch Phosphofsaures Natron) 

Synonym, tri basic phosphate of soda, normal 
sodium or trisodic orthophosphate. Na3P04 
12H2O. Molecular weight, 380. Solubilities, i 
in 5-1 water, insoluble m alcohol. It consists of 
large, six-sided, colourless crystals, obtained by 
adding caustic soda to sodium phosphate. It 
has been suggested by Lumi^rc as a substitute 
for the caustic and carbonate alkalis in devel- 
opers, but has not found general use. Add 
453 grs. or g. of sodium phosphate to 51 grs. 
or g. of caustic soda, both m solution, and 
make the total bulk to 10 oz. or 4,800 cp., 
and the result will be a 10 per cent, solution 
of the tribasic salt. 

SODIUM TUNGSTATE (Pr., Tungstate de 
soude; Ger., Wolframsaures Natron) 
S3monyms, tungstate of soda, sodium wol- 
framate. NaioWi^On 28Hj|0. Solubilities, i m 4 
water, insoluble in alcohol. It takes the form of 
transparent tabular crystals, prepared by fusing 
wolframite with sodium carbonate. It is used 
in gold toning. 

SODIUM VANADATE (Pr., Vanadate de 
soude ; Ger., Natrtumvanadat) 

Synonjrm, sodium orthovanadate. Na,V04. 
Molecular weight, 184. Soluble in water. It is 
a white cryst Jline powder, which is rarely used, 
but which has been suggested to increase con- 
trast in printing-out emulsions. 

SOFTNESS 

A term generally used to indicate an abund- 
ance of zniddle tones without loss of detail in 
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either the high lights or the shadows. The ab- 
sence of softness means harshness ; its exagger- 
ation produces flatness. Under-exposure and 
over-development will give the former ; over- 
exposure and under-development the latter. 
The selection of special printing papers aids in 
securing a bright result from a soft negative, or 
a soft result from a hard negative, as the case 
may be. 

SOL LAMP 

A lamp in which vaporised methylated spirit 
is burnt in an incandescent mantle. The spirit 
is contained in a reservoir, which may be raised 
or lowered on an upnght rod to adjust the pres- 
sure, a bend m the supply tube being carried 
over the burner so that the spirit contmues to 
L be vaporised once the lamp is alight. To start 
the lamp, a band of asbestos soaked in spirit is 
: placed below the burner and igmted. The lamp 

IS suitable for enlarging and for use in the optical 
lantern. 

SOLAR CAMERA (Fr., Chamhre solaire, Cham- 
bre d hlUostat ; Ger., Solar Kamera, Son- 
nenkamera) 

An apparatus for enlarging by the direct rays 
of the sun, now practically obsolete. There were 
two forms, one resembling an ordinary daylight 
enlarging camera, while the other had, in addi- 
tion, a condenser in front of the negative to 
concentrate the rays. Sometimes a heJiostat 
was used to keep the sun’s rays constantly 
directed on the condenser. 

SOLAR ENLARGING 

Sometimes referred to as solar printing. 
Enlarging with the solar camera, that is, by 
sunlight. 

SOLAR PHOTOGRAPHY {See “Sun, 
Photographing the.”) 

SOLAR SPECTRUM (See “Spectrum, Solar.”) 

I SOLARISATION 

i A, term with many photographic meanings. 

It is synonymous with reversal {which see)^ and 
I it is also applied to halation and to bronzmg. 

SOLUBILITIES 

^ The table on pages 502-505 gives a list of 
the chief photographic chemicals, with formulae, 
molecular weights, and solubilities in cold and 
|. hot water. For other information, consult 
\ articles under separate headings. 

i SOLUBLE GLASS (Se« “ Potassium Silicate” 
and “Sodium Silicate.”) 

? SOLUTIONS, CONCENTRATED 

Solutions made up of a greater strength than 
that required for use ; developers, for example, 
\ to which water is added before use. They are 
often confused with “ saturated solutions,” 
* which, indeed, are concentrated solutions, al- 
though a concentrated solution need not be 
saturated. Concentrated solutions keep better 
than those diluted to working strength, and 
almost any photographic solution can be made 
up in a concentrated form simply by using less 
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Calcium carbonate (chalk) 

„ chloride (cryst ) 

„ chloride (fused) 

„ chromate 

„ hydroxide 

„ hypochlorite 

„ ox»de (quicklime) 

„ sulphate 

Calomel (set Mercurous chloride) 

Camphor 

Carbon disulphide ... 

„ tetrachloride 

Chalk (see Calcium carlxHiate) 

Celloidin 

Cellulose 

„ acetate 

Cenc sulphate 

Chinoline blue or cyanine . . 

„ red 

Chloral hydrate 

Chloride of lime (see Calcium hypo- 
chlorite) 

Chlorine 

Chloroform 

Chrome alum (see Alum, chrome) 

Chrysoidine 

Cobalt chloride 

Copper acetate (verdigris) 

„ bromide 

„ riiloride 

„ sulphate (blue vitriol) 

„ sulphate and ammonia 
Corrosive sublimate (see Mercury 
chloride) 

Cyanine (see Chinoline blue) 
Dextrine (see Celluloee) 

Dextrose 

Diamidophenol (see Amidol) 

Diamidoiesorcm 

DinitrcHiapbthoi 

Diphenal 

Edinol 

EJkooogCD 

Eoeine 
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citrate . 
cyanide . . . 

feme oxalate 
ferricyanide 
ferrocyamde 
ferrous oxalate 
fluoride 

hydrate 

iodide . 
mctabisulphitc . . 

nitrate 

nitrite 

oxalate 

percarbonate ... 
perchlorate 
permanganate ... 
persulphate 

I^osphate 

silicate 

and sodium tartrate 
sulphide 
sulphocyanide . 
catechm . . 

?allol {see Acid, pyrogallic) 
xylme ... 

oroet 

one {see Benzoquinone) 
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Kaolin 

Lead acetate (sugar of lead) 

„ chromate 

„ nitrate 

„ oxide ... 

Lithia, caustic (s« Lithium hydrate) 

Lithium bromide 

„ carbonate 

„ chloride 

„ hydrate 

„ iodide 

Ma^esium bromide 

„ carbonate 

„ chloride 

„ iodide 

„ sulphate (Epsom salt) 

Manganese dioxide ... 

„ sulphate 

Mercury 

„ chloride (mercuric) 

„ chloride (mercurous) 

„ iodide (mercunc) . . 

„ potassium iodide (sol.) .. 

„ sulphocyanide 

Metol (mono-methyl-para-amido- 

phenol) 

Ortol 

Palladious chloride . 

„ potassium chloride 

Para-amido-pheiol {see Para-amido- 
phenol bydrochlorate) 
Para-amido-thenol bydrochlorate 
Para-formaldehyde .. 

Para-rosaixiline (tn-amido-phenyl 

carbin<rf) 

Pentane 

Phenol {see Add, carbolic) 
Platino-^tassium chloride or chloro- 

platmite 

pfatmum bichloride 

„ perchloride 

Potassa {see Potassium hydrate) 
Potasshun, aluminium sulphate {see 
Alum potash) 

^ bicarbonate 

M bichromate 
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ium nitrite 

nitropnisside 

oxalate 

persulphate 

phosphate 

silicate . 

sulphantimoniate .. 
sulphate (cryst ) .. 

sulphide 

sulphite (dry) 
sulphite (cryst) 
tartrate 

tnbasic phosphate 
tungstate .. 

vanadate 

rch (see Cellulose) 

ontlum bromide (dry) 

,, bromide (cr^t.) 

„ chloride (dry) 

„ chloride (cryst.) 

iodide 

ar of lead (see Lead acetate) 
min (see Acid, digallic) 

ocarbamide 

osinamlne 

jrmol . 

(stannous) chloride 

mm 

inium acetate 

„ chloride 

„ nitrate 

„ sulphate 

i^ium chloride 

digris (see Copper acetate) 

riol, blue (see Copper sulphate) 

„ green (see Ferrous sulphate) 

„ white (see Zinc sulphate) 
ter 

shing soda (see Sodium car- 

KMiatc) 

od alcohol (see Alcohol methyl) 

c bromide 

chloride 

iodide 

sulphate (white vitriol) 
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Schlippe’s salt (see Sodium sulphanti- 
mooiate) 

Silver acetate 

,, ammonio-carbonate . . 

,, ammooio-nitrate 

,, bromide 

„ carbonate 

„ chlorate 

„ chlonde 

„ chromate 

,, citrate 

„ cyanide 

„ fluorde 

,, iodide 

,f lactate 

„ nitrate 

„ nitrite 

,, oxalate 

„ oxide 

phosphate 

,, sulphate 

„ sulphide 

„ sulphocyanide 
,, tartrate , . . 

Soda, caustic (su Sodium hydrate) 

Sodivim acetate 

,, acetate fused 

,, biborate (borax ; see Sod. 

borate) 

„ bicarbonate 

„ bichromate 

„ bisulphite 

borate 

„ bromide 

„ carbonate (dry) 

„ carbonate (cryst) 

„ chloride 

„ chloroplatimte 

„ citrate 

„ fluoride 

„ formate 

,, hydrate (caustic) . 

hyposulphite 
* iodide 

nitrate 
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Spanish Combined Bath 


water than is required for the working strength, 
and adding water at the time of use. Take any 
one solution “ ready-for-use '* formula. Assume 
that it includes 10 oz. of water. To prepare a 
concentrated solution, use only 5 02. of water, 
when, of course, a bottle half the size can be 
utilised. When required for use dilute with an 
equal bulk of water. 


SOLUTIONS, MAKING UP 

The method of making up photographic solu- 
tions should not be a haphazard one. The salts, 
in making up a stock solution, for example, 
must not be all placed in a dry bottle and the 
water added, for this conduces to slow and often 
incomplete solution. Another important point 
is the quantity of water used. In the majority 
of the formula given in this work the quantity 
of solvent is, where possible, given so as to make 
a total bulk of either 10 or 20 oz., or 1,000 ccs. 
Take any formula, such, for instance, as a de- 
veloper containing — 


Pyro 

Sodium sulphite 
Citric acid 
Distilled water to 


I oz. 50 g. 

4 » 220,, 

I 55 M 

20 ,, 1,000 CCS. 


If the solids were weighed out and 20 oz. or 
1,000 CCS. of water added, the total bulk would 
be more than 20 oz. or i ,000 ccs , and unless the 
total bulk were measured it would be impossible 
to determine the exact quantity of solution to 
use for a given weight of pyro. The correct 
method is to dissolve the solids in about three- 
fourths of the total bulk of water, and then add 
sufficient water to make the given quantity. 
Again, m making developers, it is advisable to 
dissolve the preservative, the sulphite or meta- 
bisulphite, first and then add the developing 
agent, except in the case of metol, which should 
always be dissolved first. When there are several 
salts given, it is usual in photographic formulae 
to dissolve them m the order in which they are 
given, and it is preferable always to use warm 
or hot water and dissolve each salt separately. 
In nearly all cases there is considerable lowering 
of the temperature when salts are dissolved, 
hence the value of hot water, for most salts are 
more soluble in hot than in cold water. As all 
solutions are of greater specific gravity or heavier 
than the solvents, it is not a good plan to place 
the salts in a bottle, fill up with water, and allow 
to stand, as the bottom of the liquid becomes a 
saturated solution, whilst the top may be nearly 
pure water. An excellent method is to use linen 
or muslin bags containing the salts and suspend 
them from the top of the bottle or jug, when the 
solution of the salts rapidly sinks to the bottom, 
its place being taken by fresh water or weaker 
solution ; this method has the advantage, too, 
of straining out any dirt or foreign matter from 
the solution. 

The precautions given under the heading 
“Water" should also be noted. 

In a 10 per cent, solution, 10 parts by measure 
contain one part of the dissolved substance. 
The rough-and-ready method of mixing together 
I oz. of the salt and 9 oz. of water does not make 
a true 10 per cent, solution. Ten fluid ounces 
contain 4,800 minims, and should therefore 
contain 480 grs. of the salt. Chemicals are 


always sold by avoirdupois weight, i oz. of 
which contains 437 J grs., the apothecaries* 
ounce consisting of 480 grs. The former and 
lighter ounce therefore needs less water than the 
latter in order to make a true 10 per cent, solu- 
tion; but, happily, the difference is not so 
much as to make a very great difference in the 
working powers of solutions. The correct way to 
make a 10 per cent, solution is to place the 
I oz. (avoirdupois, as bought) of chemical in a 
measure or bottle, and make up to a tot^ bulk 
with water, of 9 oz. 55 mins. (9 oz. i drm. is near 
enough) . Ten mins, of such a solution will con- 
tain I gr. of the dissolved chemical. 

Solutions are not always made up in the i© 
per cent, strength. When the proportion in a 
formula is given as a percentage, the number of 
grains of solid per ounce of liquid can be obtained 
by multiplying the percentage figure by 4 and 
adding to the result its tenth part. Thus 5 per 
cent. = 5 X 4 = 20 ; ^ x 20 = 2 : 20+2 

= 22 ; that is, 5 per cent. = 22 grs. per ounce 
(approx.). 

The table given below shows the exact com- 
position of "per centage’* and "part" solutions:^ 


Strength of 
SoltUion 

For each ounce 
of water take 
of the salt 

Strength of 
Solution 


I per cent . . 

Grs, 

4*375 

1 in 1,000 . . 

Ors. 

*4375 

2 per cent . 

8*75 

I in 500 ... 

*875 

3 per cent . 

13 125 

I in 400 . 

10937 

14383 

4 per cent . . 

17*5 

1 In 300 . . . 

5 per cent . , 1 

21-875 

I m 200 ... 

a-i 875 

lo per cent . 

43*75 

1 in 100 ... 

4*375 

15 per cent . 

65-625 

I in 50 . . . 

8-73 

20 per cent . 

87*5 

I in 25 . . . 

17-5 

25 per cent . 

109*375 

1 in 10 . . . ' 

4 V 7 S 

40 per cent . 

175 

I m 5 . . . 

87*5 


SOLUTIONS, SATURATED {See “Satur- 
ated Solution.") 

SOLUTIONS, STOCK {See “ Solutions, Mak- 
ing up.'*) 

SOLUTIONS. SUPER-SATURATED {See 

“Super-saturated Solutions.’’) 

SOLUTIONS, TEMPERATURE OF {See 

“Temperatures.") 

SPANISH COMBINED BATH 

A combined toning and fixing bath for gelatino- 
chloride paper, said to have been invented by 
a Spanish expert, but closely resembling other 
combined baths. It gives rich tones on printe 
from good negatives, and the formula, as gener- 
ally published, is as follows : — 


“Hypo". 

2^ OZ. 

300 

g- 

Am. sulphocyanide . 

75 

grs. 

19 

)> 

Sub. acetate of lead . 

50 

>» 

12*5 


Nitrate of lead. 

15 

>> 

3-75 

>» 

Citric acid 

15 


3*75 

it 

Alum 

5^> 

>> 

12*5 

a 

Water 

9 

oz. 

1,000 

CGB. 
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Dissolve in hot water, stand a few days, filter, and 
add : — 


Gold chloride . . 5 grs. 1*25 g. 

Water . . . i oz. no ccs. 


SPECIFIC GRAVITY (Pr., Pesanteur spici- 
fiquey DensiU ; Ger., Spezifisches Gewicht) 
Sjmonytn, density. The weight of a certain 
bulk of a solid or liquid compared with that of 
the same bulk of water ; in the case of gases, 
hydrogen is the standard. Thus, a certain 
measure of water is found to have a weight of 
3 lb. ; the same measure of mercury is found to 

40*8 

have a weight of 40*8 lb; then — ~ 13*6, 


which is the specific gravity of mercury. Den- 
sities of solutions are commonly measured with 
the hydrometer {which see), there being, as a 
rule, a relation between specific gravities and 
hydrometer degrees. 


SPECTACLE LENSES 

Simple lenses consisting of only one piece of 
glass, and occasionally used m photography. 
Owmg to their bemg non-achromatic, their 
chemical and visual foci do not coincide, 
and, after focusing, the distance between 
lens and plate is decreased by ^ to ^ of 
an inch when photographing normal objects ; 
in portraiture, copying, etc., the correction 
needs to be greater. 


SPECTACLES, MONOCHROMATIC 

Spectacles or monocles, usually of blue glass, 
used for judging the appearance of the view to be 
photographed. Seen through blue glass, the 
colours in the view are toned down or obliterated, 
and one gets a better idea of how the picture 
will be represented in the monochrome print. 
A blue focusing (ground-glass) screen gives the 
same effect. {See also “ Stereoscopic Spectacles.") 

SPECTROGRAPHY (Fr., Spectrophotographie; 

Gcr., Spektrophotographie) 

Any spectroscope may be converted into a 
spectrograph or camera for photographing the 
spectrum by attaching to the telescope a camera 
instead of an eyepiece. The simplest form is 
that in which a direct- vision spectroscope is used, 
and it may be either an ordinary camera or 
merely an oblong box to the front of which the 
spectroscope is attached, whilst the back car- 
ries the dark-slide for the plate. The usual eye- 
piece lens must be removed, imd care should be 
taken that no part of the mount cuts off the spec- 
trum. No lens need be used, and the length of 
the spectrum is then solely dependent on the 
extension of the camera. If a lens is used, then 
the lines will be sharper. A shows the simple 
box form without lens ; F is the box, d the direct- 
vision prism, B the slit, a the condenser, and E 
the milled head for focusing the collimator lens. 
B shows the form with lens D behind the prisms ; 
H is an outer tube that prevents stray light 
having access to the camera, K is the groove 
for the dark-slide, and E a central screw, on 
which the back can be swung to any angle and 
then fixed by the screw F ; 6 is a short length of 
bellows. 

When using the direct- vision spectroscope, the 
line that passes straight through is generally 


the D line ; therefore the spectroscope must 
be placed above the centre of the plate, other- 
wise the violet end will not be included. With 
the spectrograph without lens, the length and 
width of the spectrum are dependent solely on 
the extension of the camera. 

In the ordinary single or two-prism spectro- 
scope the telescope should be entirely replaced by 
a light camera, and it is advisable to cover 
over the prism table and the lenses so that no 
light has access to the plate but through the 
slit ; otherwise general fogging of the plate 
will ensue. 

It is convenient to take a series of negatives 
on one plate, and this can be done by small 
sliding shutters in front of the slit, but more 
conveniently by providing a slit, say, of one inch 
width, in the back of the camera and arranging 
for the dark-slide to be shifted in its grooves 
so that three or four contiguous spectra may 
be obtained by merely shifting the plate. With 
all prismatic spectrographs it is essential to 
arrange for the swinging of the plane of the 
plate ; that is, for putting the violet end nearer 
the lens than the red. If the spectroscope is 
always to be used with the same prisms and 
lenses, then this can be done once for all ; other- 
wise slots and screws must be provided as shown 
in diagram B. 

One great disadvantage of the prismatic 
spectrograph is the uneven dispersion, the red 
being cramped together and the blue and violet 
more extended. On the other hand, this may 
be an advantage in photographing very faint 
absorptions or sensitising action in the red if 
mere qualitative and not quantitative results are 
desired. This unequal dispersion is well shown in 
C and D ; the former represents the spectrum 
produced by a diffraction grating and the 
latter a spectrum of equal length and disper- 
sion produced by a prism. 

With all glass there is more or less absorption 
of the ultra-violet, and with heavy flint glasses 
with great dispersion this may even extend into 
the visible violet. Qusu-tz, calcite, and fluorite 
are very transparent to this region, and must 
be used both for prisms and lenses if photo- 
graphy of the ultra-violet is to be attempted. 
Undoubtedly the concave grating which requires 
no lens is most useful for this region. Practic- 
ally, ordinary glass may be considered not to 
transmit beyond X 3,400 when a thickness of 
about in. is used. Another disadvantage with 
the prismatic spectrograph is that the lines are 
curved with the convex side towards the red, 
due to the fact that only those rays which pass 
through the centre of the slit can pass through 
a plane perpendicular to the refracting edge of 
the pnsm, which is usually called the principal 
plane. 

Diffraction-grating spectrographs are far more 
satisfactory for all photographic work, especially 
now that the excellent celluloid replicas can be 
obtained so cheaply. The principle of the direct* 
vision spectroscope is described elsewhere, and 
the same arrangement may be used for the spec- 
trograph. A section of such an instrument, 
designed by Tallent, is shown at E, in which 
S is the slit, c the collimator lens, D the grating 
cemented to a narrow angle prism which 
refracts the central white beam to w into a small 
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pocket of blackened wood ; x is the camera 
fens, and P the dark-slide. The lenses are single 
landscape lenses, and their foci or that of the 
camera lens will depend upon the length of the 
spectrum desired. A lens of 14I in. will give a 
spectrum of about 4 in. in length between 
X 3,5cx) and X 8,000. The slit must be placed 
at tile equivalent focus of the coUrmator lens, 
and all parts except just the grating aperture 
should be blocked out and the interior of the 
camera lined with black velvet or blackened to 
prevent reflections. 

If it is not desired to use a prism grating, then 
obviously the plate must not be in a straight 
line with the grating, but at the angle of diffrac- 
tion. This may be calculated as follows : The 


*03937043 

. I 

b -ar mm. 

*03937043 X 14490 
.*. 6 = *00175292 

The correct position of the plate may also be 
found by supporting the collimator lens on a 
block of wood, or temporarily attaching it to 
a card and placing the slit at its equivalent focus 
close to a strong light ; then, on inserting the 
grating close behmd the lens, the first order spec- 
trum will be seen on each side of the white image 
of the slit, and the distance from this will, of 
course, give the angle between the axial line and 
the grating. The grating may be placed at 



spectra formed by a diffraction grating lie on 
each side of the central white image, and to find 
the distance of the first wave-length or the angle 
of diffraction let F represent a spectroscope m 
which h is the grating space — that is, the width 
of one ruling and the adjacent space — and c the 
angle of deviation. What we wish to deter- 
mine is cither or the length of a b, then 
taking •cxx)3340 mm. as the first wave-length 
which it IS desired to find the position of — 

A B = sin 5 = •(x>0334o h 

and assuming that h = *001752, we have — 
sin e = *0003340 *001752 = *1906 = II® 

practically. 

The grating space, or is found very easily, 
thus : Assuming that we have a grating with 
14,490 lines to the inch, then — 


right angles to the collimator lens, or preferably 
so that its plane cuts the angle between the 
axes of the collimator and camera lens — that is, 
so that the angles of incidence and diffraction 
are equal. 

For a plane metal or reflection grating the 
arrangement shown for this {see “ Spectrosicope *’) 
may be adopted, replacing the telescope by a 
camera, and fixing the collimator and camera at 
an angle of 45°, the grating being mounted on 
a revolving table. 

Excellent replicas, cemented to sections of con- 
vex lenses so as to form concave gratings, being 
now obtainable, it may be as well to give Eder’s 
method for mounting concave gratings for spec- 
trography. The idea is to keep the slit position 
constant, which is a great convenience when 
Uvsing a heliostat or fixed source of artificial 
light, H in G. The camera moves round a 




Spectrography 


509 


Spectrography 


point G ; the slit s, which is joined to the tube 
T, always moves along s G ; the plate P moves 
on the arc p p'", which is struck from the 
centre G ; the slit s is joined by a rod s B c to c, 
which is the centre of the distance p G, G being 
the grating. It is obvious then that as the 
plate is moved round the arc t" p v'" the slit 
and the grating also move. The central point 
of the grating must be exactly over the point G, 
and the slit s must be exactly over the point 
S, at which the rod is joined to T. T is a collap- 
sible tube, which can be shortened or lengthened 
as it approaches or recedes along S G. 

When diffraction spectra are used, the spectra 
are not isolated, but overlap ; and this over- 
lapping follows the law = 2X* = 3X® = 
4 = 5 X®, in which X^, X*, X®, etc., are the 

wave-lengths in the first, second, third, etc., 
orders This overlap is shown in the following 
table, taking X 6,000 in the first order : — 


First order spectrum 
Second ,, ,, 

Third „ 

Fourth „ „ 

Fifth „ 

Sixth „ „ 


6,000 

3,000 6,000 
1,500 4,000 6,000 

3,000 4,500 6,000 
3,600 4,800 

3,000 4,000 



G. Use of Hehostat in Spectrography 


For visual work this overlap is of no moment 
when using the first order only, because the eye 
is not sensitive to the ultra-violet , but in spec- 
trography this overlapping may be v?ry trouble- 
some, particularly when dealing with the ex- 
treme red, for if we take the limit set by the 
absorption of the glass as X 3,4CX), as that which 
would act on the plate, this line would coincide 
with X 6,8{xi in the first order, and therefore 
the farther we proceed with the red the more 
active will be the ultra-violet of the second 
order, and thus totally erroneous conclusions 
may be drawn from the results. 

This superposition of the second order can 
always be seen in negatives when using day- 
light, the electric arc, or magnesium ribbon ; 
so that it is as well to use some absorbent 
material between the light source and the plate. 
This may be either in front of the slit or, prefer- 
ably, in front of the plate itself. In the former 
position there may be used a cell containing a 
solution of eesculin or filter yellow K, or a 
gelatine screen stained with the above. For a 
screen in contact with the plate it is advisable 
to coat a sheet of thin patent plate with a 5 
per cent, solution of gelatine, and when dry to 
stain up about half of the plate ; that is, up to 
about where the D lines fall, with filter yellow 
K or dianil orange G. The screen should then 


be placed in contact with a plate and a long 
exposure given to the arc or magnesium ribbon 
to see that it does absorb the whole of the ultra- 
violet. 

It may also be found convenient to fix per- 
manently in the dark-slide a scale either of wave- 



lengths or one merely divided mto known divi- 
sions, and excellent glass scales 10 mm. m length 
and divided into millimetres can be obtained 
commeraally. With such a scale, which is 
impressed on the plate at each exposure, it if 
easy to calculate with approximate accuracy the 
wave-length of any line or the limits of an 
absorption band, etc. For instance, having 
determined that the distance between and C 
is exactly 90 mm., we have only to divide d X 
— that is, their difference in wave-length — hy 
90 to find the number of wave-lengths to a 
millimetre, thus — 

CX6563 — HX3968 = 2595 
.•.2595 4- 90 = 28’8 wave-lengths per millimetre, 

so that if an unknown line was found 10-5 mm. 
from H, its approximate wave-length would be 

3968 -I- (28-8 X ID'S) = 4270-4. 
Obviously, this method is but approximate, but 
it is useful when studying absorption spectra 
or the sensitiveness of a plate. 

To construct a wave-length scale, the easiest 
method is that suggested by A. J. Newton 
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{Penrose's Pictorial Annual, 1905-6, p. 81), but 
it requires an arc lamp, though the lines may be 
obtamed by the method described under the 
heading “ Wave - lengths." Narrow the slit 
down so that the D lines are divided ; then, using 
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a pandiromatic plate, photograph the lithium 
sodium, thallium, and blue strontium line. A 
sheet of plain glass should be placed in the dark- 
slide to represent the scale plate which will sub- 
sequently be fixed there. For the lithium lines 
use a deep red screen in front of the slit and give 
about two minutes' exposure ; then with a yellow 
or green screen obtam the thallium line, and 
finally the blue strontium line without a screen. 

After development, measure accurately the 
distance between the lines and make an inter- 
polation chart with the wave-lengths as abscis.s£e 
{see H) and the distance of the lines as ordinates, 
and draw the curve or straight line. It is 
advisable to increase the actual distances by 
some unit, say 10, all through. Then mark the 
wave - lengths in whole numbers, starting at 
A 3,500 and going up to X 7,500 or higher. The 
result will be as shown in H. From this draw 
an enlarged diagram, with the distances marked 
as at I, and then copy this in an ordinary camera 
down to the required size. From this negative 
make a positive by contact, and cement it into 
the dark - slide so that the D Unes coincide 
exactly with those marked on the scale. 

In photographing the spectrum for any pur- 
pose whatever, one must take into account the 
various factor.s incident to each region. For 
the ultra-violet, as has been pointed out, we 
must discard glass or use a concave grating. 
For the infra-red, glass is transparent enough 
probably for as far as the beginner is likely to 
want it. For the ultra-violet and the visible 
spectrum up to about X 5,000 any ordinarj^ plate 
may be used ; but it is in dealing with the 
other half of the spectrum up to about X 7,000 
that one has to use special colour-sensitive 
plates. For green and blue-green, acridme 
orange NO is the best sensitiser, though this 
region may be well recorded on any commercial 
ery throsine or isochromatic plate provided a long 
exposure be given or absorbing screen used. 
The erythrosine plate will also record to about 
X 6,000, but beyond this one must use a pan- 
chromatic plate, sensitised with orthochrome T, 
pinaverdol, pinachrome, or homocol. For the 
extreme red — that is, from about X 6,400 to X 6,800 
— pinacyanol is the best dye ; whilst for X 7,000 
to X 7,200 dicyanine is the most satisfactory. 
The method of preparing these plates is described 
elsewhere. 

The plates must have a black backing. As 
regards the exposure but little help can be 
given, and in developing care should be taken 
not to prolong the duration too much, as other- 
wise fine faint lines may be easily buried. 

SPECTROMETER (Fr., Spectromiire ; Ger., 
Spehtrometer) 

A spectroscope in which the prism or grating 
is mounted on a table, which is graduated into 
degrees and minutes so that the deviation of 
any line may be read. 

SPECTRO-PHOTOGRAPHY {See ‘ Spectro- 
graphy.”) 

SPECTRO - PHOTOMETER (Pr., Spectra- 
photomdtre ; Ger., Spektrophotometer) 

An instrument by means of which the lumi- 
nosity of various regions of two spectra can be 


directly compared. Various forms have been 
suggested. 

There is, first, the double - slit photometer of 
Vierorot, in which the lights to be compared fall 
on the slit, the two halves of which can be 
opened or closed, and thence passed through 
a prism, to appear at the eyepiece as adjacent 
spectra ; they are compared by opening and 
closing the one slit which transmits the light 
to be measured, whilst that transmitting the 
standard light is kept constant. The eyepiece 
of the telescope is provided with sliding shutters 
which enable one to limit the field of view to the 
particular region under examination. The 
disadvantage of this method is that the two 
spectra are not of equal punty, and therefore not 
of the same colour, this being an inherent defect 
in the use of two slits of different widths. 

Lummer and Brodhun introduced a photo- 
meter with two collimators at right angles to one 
another, the lights being brought into juxta- 
position by means of a Lummer- Brodhun rhomb 
and thence dispersed. The reduction of one erf 
the lights is produced by rotating sectors. 

Polarising photometers have been devised by 
Gian, Crova, Hiifner, Komg, Glazebrook, etc. 
Their principle is that the lights are received 
through two contiguous slits, then pass through 
the dispersing medium, a Wollaston prism, and 
are brought into juxtaposition by a biprism, 
thence reaching the eyepiece, which is fitted with 
an analyser. Thus method also has its faults, 
and IS really only strictly correct when mono- 
chromatic spectrum rays are used, 

SPECTROSCOPE (Fr., Spectroscope ; Ger.? 

Spektroskop) 

An instrument designed for seeing a spectrum 
and consisting essentially of three parts — the 
slit, the dispersmg medium, and the observing 
telescope The latter is essential if it is desired 
to see the spectrum uncontaminated by white 
light, though it is possible to see a spectrum m 
any ordmary room with no more apparatus than 
an opaque card with a slit in it and the dispers- 
ing medium. If, for instance, a slit about i in. 
long and ^ in. wide is cut in an opaque card about 
12 in. long and 6 in. wide, and this card is placed 



on the cross-bar of a window, a fairly pure 
spectrum can be seen by going to the other side 
of the room and examining the slit through the 
dispersing medium held dose to the eye. A 
complete spectroscope is shown at A, in which 
c is the collimator, consisting of a slit s at the 
focus of the lens i ; p is the prism, or dispersing 
medium ; and F the telescope which receives the 
refracted and dispersed beam. A third tele- 
scope is sometimes provided which throws a 
numbered scale on to the second face of the 
prism, whence it is reflected to the telescope and 
the eyepiece. 

The slit is usually made of metal, and con- 
fists of two plates, one of which may be fixed 
and the other movable, the latter being actuated 
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by a micrometer screw so that its distance from 
the fixed jaw may be varied at will. In purchas- 
ing a slit, stipulation should be made that the 
jaws are of platinoid, a hard white alloy which 
does not readily tarnish. It is advisable also to 
have what is known as a symmetrical slit — that 
is, one in which both jaws are moved simultan- 
eously by one screw. For very accurate wave- 
length determination this is important, as it is 
the centre of the line which is measured, and 
with a symmetrical slit this is constant, whereas 
with an unsymmetrical slit the spectral line 
widens on one side. On the other hand, it is quite 
possible to obtain wave-length readings, of suf- 
fiaent accuracy for all ordinary work, with a 
slit having only one movable] jaw if the edge 
of the spectrum line that coincides with the 
fixed jaw is taken for measurement. It is neces- 
sary that the jaws of the slit be bevelled with 
the bevel inside, and that the bevel be blackened, 
as this prevents reflection of the light. The 
jaws must be parallel and without any side slip, 
and parallelism of the jaws can be easily tested 
by openmg the slit, then gradually closing it 
down till the aperture entirely disappears. This 
it should do throughout its entire length simul- 
taneously. The edges of the jaws are easily 
damaged, and therefore the slit should never be 
screwed up roughly or too tightly. As the slit 
for norm^ work is extremely narrow, dust 
particles are very apt to lodge between them 
and give rise to dust lines, which are longi- 
tudinal black lines running throughout the 
length of the spectrum. These dust Imes, whilst 
detracting from the appearance of the spectrum, 
are convenient in one way, as they prove whether 
the slit is parallel to the edge of the prism or 
the ruling of the grating, as if parallelism exists 
the lines are parallel to the edges of the spec- 
trum. To clean a slit from dust particles a 
soft wood match stick should be cut to a fine 
bevel or chisel shape, and, the jaws being 
opened, the match should be inserted and the 
jaws closed till just gripping the wood, and then 
the match should be moved up and down and 
the jaws again opened and the match removed. 
When chemicals or solutions are burnt or vola- 
tilised by a spark close to the slit, it is apt to 
get splashed with particles of the salt ; it is 
advisable then to use a condenser, which enables 
the spark to be worked some distance from the 
slit and focuses the image on the slit, or a thin 
nucroscopic cover glass may be temporarily 
placed in front of the slit. 

Frequently a slit is provided with draw 
plates which cover parts of the slit, thus enabUng 
two or more contiguous spectra to be photo- 
gr^hed. 

The dimensions of the slit depend upon the 
aperture of the collimator lens and the prism or 
grating, and it may be taken as a safe rule that 
the clear aperture of the slit should not be less 
than one-third the diameter of the lens. To 
some slits is also fitted a piece of metal with a 
wedge-shaped aperture cut in it ; this is used 
to limit the size of the spectrum, and is an 
advantage for spectrography, as it enables one 
to narrow the width of the spectrum and thu^ 
prevents the diffusion of stray light. In most 
spectroscopes the aperture of the slit is narrowed 
by an internal diaphragm, which prevents scat- 


tered light reaching the collimator lens. It it 
usual, too, for the slit to be mounted on a focus- 
ing tube, but for spectrography it is just as 
well to determine once for all the accurate dis- 
tance of the slit from the collimator lens, and 
fix it so ; and this does not at all interfere with 
the use of the instrument for visual work. The 
focal length of the collimator lens is merely a 
question of convenience, though naturally there 
are certain theoretical considerations that 
govern this. The rays from the slit are parallel- 
ised by the collimator lens, and we may calcu- 
late the breadth of the slit image as formed by 
the telescope or camera lens thus : let s = the 
height or length of the slit, / = the focus of the 
collimator lens, F = the focus of the telescope 
or camera lens, and S = the image formed by 
the latter, then — 

S = s Xj 

For instance, suppose the length of the slit =s 
12 mm., the collimator lens focus = 250 mm., 
and the camera lens focus = 500 mm., then — 

o 500 

S = 12 X — = 24 mm. 

250 ^ 

which will be the breadth of the slit image or 
spectrum. 

It is essential that the collimator lens be 
achromatic, and that the slit be exactly at its 
equivalent focus. If these two points be not 
attended to, the aberrations of the lens come 
into play, and critical sharpness of the spectrum 
lines is impossible. The method of adjusting the 
slit and collimator for visual work is very simple. 
Assuming that the telescope eyepiece is fitted 
with cross wires or spider Imes, these should be 
sharply focused and then the telescope focused 
for a very distant object, such as a church spire 
or tree. Then, without altering the telescope 
focus, swing it into line with the collimator lens, 
removing tie dispersing medium, and obtain a 
sharp image of the slit by rackmg it nearer to 
or from the collimator lens. It is important, too, 
that the slit should be central with the axes of 
the collimator and telescope lenses. This can 
be determined by placing an opaque card with 
a small central hole over the slit and seeing 
whether the image of this hole falls in the centre 
of the collimator lens and the eyepiece. 

The prism usually supplied with spectroscopes 
has a refracting angle of 60°, and it is important 
that it should be level and with the refracting 
edge parallel with the slit. Should the slit not 
be parallel with the refracting edge, it will be 
found that the Fraunhofer lines are not exactly 
at right angles to the length of the spectrum. 
As a rule, it will be found that the slit tube can 
be revolved so that this fault can be easily reme- 
died. Should the spectrum not entirely fill the 
eyepiece — that is to say, if the height of the 
slit be reduced so that the spectrum is seen 
only as a narrow stripe across the field of view — 
the non-parallelism of the slit and prism edge 
r»An also be seen by the width of the spectrum 
decreasing or increasing as the slit is turned 
one way or the other. 

The dimensions of the prisms should be such 
that they will entirely take up the beam of 
parallel hght from the collimator. The height 
must therefore be equal to the diameter of the 
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collimator lens, but the length must be greater 
This can be shown mathematically to be ; 
h 

^ I - sin* Y 

calling I « the length, h = the height, and /u ■= 
the index of refraction, then for a 60® prism and 



B. Direct-vision Spectroscope 


an index of refraction of 1*5 and a height of 
2 in. this becomes : 

h 2 

The telescope should, like the collimator, 
have an achromatic lens, and should be of the 
same dimensions, and is generally of the same 
focus. The eyepiece is usually that known as 
a Ramsden, in which two plano-convex lenses 
are placed with their convex surfaces towards 
one another, the distance between them being 
about two-thirds of the focal length of one of 
them. This is frequently provided with cross 
wires or spider lines, which are used for measur- 
ing the position of a line. There are many dif- 
ferent forms of eyepieces, some being provided 
with a bright metallic point, on to which the 
light is reflected from the outside by a small 
mirror. In others, such as the Gauss, a line of 
light is reflected by a piece of silvered glass. 
Micrometer eyepieces are also sometimes used, 
in which a micrometer screw moves a plate or 
wire across the spectrum, the amount of travel 
being read off on a divided drumhead or scale. 
These eyepieces are used for the measurement 
of wave-lengths, but visual measurement has 
been almost entirely superseded by the spectro- 
graphic method. 

A very convenient accessory to the eyepiece is 
two sliding shutters, which) can be pushed in from 
either side, thus enabling one to limit the field 
of view and cut out a brilliant line which might 
otherwise overpower a close, faint one. There 
are two other accessories often fitted, but which, 
except for rough visual measurement, are of 
little practical value. The first is the com- 
parison prism, which is a small reflection prism 
that can be swung over half the slit, the advan- 
tage being that one can compare two light 



C. and D. Threc-prism and Five-prism 
Trains for Spectroscope 


sources, for instance daylight, which may be 
admitted to the slit in a straight line, and a 
vacuum tube or cell filled with coloured fluid, 
which can be placed at right angles to the axis 
of the collimator. The other accessory is a scale 
of lines, which is projected from the last face of 
the prism into the eyepiece. 

For rough visual work it is usual to employ 
direct- vision spectroscopes, and these are fitted 


with three or five prisms placed base to apex» 
the glass being so chosen that whereas the 
deviation of the D line, for instance, by the one 
set of prisms is counteracted by the others, so 
that it emerges m a straight line, the other 
colours are spread out on either side of it. 
The usual form of the direct-vision spectroscope 
is shown at B, in which S is the slit, b the colli- 
mator lens, p the train of prisms. The distance 
between the slit and collimator lens is adjust- 
able by sliding the whole tube a out. Fre- 
quently a lens is placed at the aperture E for an 
eyepiece. An extra fitting, c, carrying at one 
end a condensing lens, e, which can be focused 
on to the slit by sliding the tube, is a great 
advantage, as it limits the light received by the 
slit to that which it is desired to examine. Occa- 
sionally a comparison prism and photographed 
number scale are also fitted. C and D show 
respectively three-prism and five-prism trains. 

For the critical examination of a spectrum it 
is advisable that the line or region under examina- 
tion should pass through the prism at the angle 
of minimum deviation. Unless a special form, 
or, as it is usually called, an auto-colhmating 



E. Auto-collimating Spectroscope 

spectroscope, be used, it would be necessary to 
adjust the prism for this position for every line. 
Several such instruments can be obtained com- 
mercially, but a simple form, which is not diffi- 
cult to fit to any spectroscope, is shown at K. 
To the prism table is fastened a slotted brass 
rod, P, a continuation of which just bisects the 
refracting angle of the prism P, when this is 
placed at the angle of minimum deviation for 
the D line, c is the colhmator and F the tele- 
scope, and to their ends are fastened two thin 
brass rods, A E and B E, which, when the posi- 
tion of minimum deviation is found, are joined 
together by a pin, E. Then any movement of the 
telescope also moves the collimator and prism 
into the position of minimum deviation. 

A spectroscope fitted with a diffraction grat- 
ing is much to be preferred for most purposes, 
because the spectrum is normal ; that is to say, 
the distances apart of the rays of different 
colours are arranged according to their wave- 
length. On the other hand, as the prismatic 
spectrum is more brilliant, the prism is to be 
preferred for very faint spectra. 

All the parts of the details given above for 
the prismatic spectroscope apply to that made 
with a diffraction grating or replica, and the 
same precautions have to be observed to ensure 
parallelism between the slit and the rulings of 
the grating, and the plan {see B) may be taken 
as the plan of a diffraction-grating spectroscope 
if the prism be removed and replaced by a 
transmission grating. 
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With a plain reflection grating it is obvious 
that we cannot see through the metal, but we 
see the spectrum reflected from its surface, so 
that, although we may use the same stand, the 
collimator and telescope are arranged as at F, 


G 



F. Reflection-grating 
Spectroscope 

in which c is the collimator, s the slit, T the 
telescope, E the eyepiece, and G the grating. 

Birect-vision grating spectroscopes are also 
made, but in this case (as at H) the grating G 
is cemented to a prism p of narrow angle, which 
tlirows the central white beam w out of the field 
of view. S IS the slit, i, the lens, and E the eye- 
piece. For all advanced work the concave 
grating is most generally used, and it has the 
great advantage that no lenses are required, for 
the metal, being cast and polished to a spherical 
form, acts like a concave mirror and forms an 
image without the aid of lenses. The particu- 
lar method of mounting concave gratings is 
rather beyond the scope of this work, but the 
principles involved may be given. In diagram 
G, let A B be a circle struck from the centre c ; 
G is the grating. It is obvious that G is an arc 
of the circle of which c G i® the radius. Now it 
was proved by Rowland that if a light source — 
which is, of course, the slit — and the grating be 
placed on the circumference of a circle g a c 
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which has as diameter the radius of curvature 
of the grating, then the image of the slit would 
also be formed on this circumference. There- 
fore it would only be necessary to place an eye- 
piece at the point where the image is formed 
to see the spectrum. 

SPECTRUM (Fr., Spectre ; Ger., Spektrum) 

A ribbon or band of colours formed when a 
narrow beam of heterogeneous light traverses 
a dispersing medium such as a prism or diffrac- 
tion grating. 

SPECTRUM ANALYSIS (Fr., Analyse spec- 
if ale ; Ger., Spcktral-analyse) 

The analysis of a substance by burning or 
otherwise raising it to the point of incandescence, 
as, for instance, by the electric current, and then 
examining the light by a spectroscope. As all 
substances give characteristic spectra, with 
bright lines always of the same wave-length, it 
is possible to tell what substances are burning 

33 


or incandescent. Spectrum analysis is only 
qualitative and not quantitative ; that is to say, 
the elements present can be named, but the 
quantities in which they exist in the substance 
under examination cannot be stated. 

SPECTRUM CURVE (Fr , Courhe spectrale ; 
Ger., Spektrum- KrUmmung) 

The curve obtained by photographing the 
spectrum on a sensitive surface, which, by the 
deposit of metallic silver or alteration of colour, 
indicates the colours to which the substance used 
IS sensitive. 

SPECTRUM HELIOGRAPH {See “Helio- 
graph.") 

SPECTRUM, LUMINOSITY OF 

The first examination of a spectrum at once 
shows to the veriest tyro that the luminosity of 
the colours varies enormously. The followmg 
table gives the generally accepted distribution 
of the colours and the visual luminosity of the 
various regions of the solar spectrum. 



Wave 

Length K 


Quantity 

Colour 

Of the 

Of the 

Lumin- 
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of light, tfu 
! total being 


colour 
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\ 1,000 
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the colour 



Red . . 

663 

! 625 

8 

9 X 

Orange . . 

610 

600 

76 

147 

Yellow and > 
Yellow-green f 

575 

550 

100 

396 

Green and ) 
Blue-green f 

526 

490 

64 

303 

Bright blue ^ 
and Indigo J 



12 

38 



450 

7 

*3 

Blue-violct . 

440 

430 



Violet . . 

420 


4 

13 


Note that the above table applies only to the 
solar spectrum as regards the last tvi^o columns,, 
and that the figures in these would differ for 
almost every light source. 

SPECTRUM. PHOTOGRAPHING THE {See^ 
“ Spectrography.") 

SPECTRUM. SOLAR (Fr., Speche solaire ; 
Ger., Sonnenspektrum) 

The spectrum given by direct or reflected sun- 
light. As has been pom ted out {see “ Fraun- 
hofer Lines "), the solar spectrum is crossed by 
numerous dark lines of greater or less breadth 
and intensity, and the discovery of the actual 
cause of these lines is ascribed to Kirschoff in 
1859. He enunciated three laws, which prac- 
tically explain the formation of all spectra : he 
said {a) that a substance when excited by some 
means tends to emit definite rays, the length 
of the wave dependmg upon the substance and 
Its temperature ; (b) a substance also exerts a 
definite absorption, which is a maximum for the 
rays it emits ; {c) the ratio between the emis- 
sive and absorptive power is constant for alb 
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substances at the same temperature. The first 
two laws explain the occurrence of the Fraun- 
hofer lines in the solar spectrum. 

SPECTRUM, VIRTUAL (Fr., Spectre virtual: 
Ger., Virtuell Spektrum) 

A term applied to any spectrum seen through 
a prism or grating, and which is not formed by 
the aid of lenses. 

SPEED INDICATOR (Fr. Indicateur de vitesse ; 
Ger., Geschwtndigheitsmesser) 

An appliance patented by the Thomton- 
Pickard Company for use with their roller-blind 
shutters. It consists of a dial marked with the 
different speeds, and havmg a pointer so geared 
as to move in accordance with the tension of the 
spring blind. The indicator shows at a glance 
the speed at which the shutter is set. 

SPEEDS, PLATE {See “ Sensi tome try.") 

SPERM CANDLE {See “ Sensitometry,** sub- 
heading “ The Standard Light.** ) 

SPHERICAL ABERRATION 

The failure of a lens having a spherical surface 
to bring all the rays transmitted through it to 
a focus in one plane, so that when the margins 
of the image are in focus the centre is diffused. 
When the rays passing through the margm of 
the lens are brought to a focus nearer the lens 
than are the rays transmitted through the 
centre, the spherical aberration is said to be 
positive ; when the contrary is the case, it is 
said to be negative. The flatter the surface 
of the lens which receives parallel rays from 
an object, the worse is the aberration. It is 
remedied by the use of a diaphragm or stop, 
but as this reduces the amount of light the 
lens manufacturer largely overcomes the trouble 
in another way ; he combines two lenses, the 
one showing positive and the other negative 
aberration. 

SPIKE OIL (Ft., Essence d^ aspic ; Ger., 
Sptkol or Lavendeldl) ^ 

Synonym, oil of spike lavender. It is a pale 
yellowish volatile oil with fragrant lavender 
odour obtained from the leaves and tops of 
Lavandula sptca. It is used in some varnishes. 

In process worh^ this oil is given in several 
formulae as an addition to bitumen solution. It 
prevents the film drying brittle. 

SPILLER’S REDUCER {See “ Copper Chlo- 
ride.") 


ally of a reservoir for the spirit, having an 
earthenware or metal tube in which is placed a 
loose cotton wick. The flame given is hot and 
non-luminous. 

SPIRIT LAMP, INCANDESCENT (Fr., 

Lumidre d’alcool d incandescence ; Ger., 
Spiritus Gluhlicht) 

A lamp in which a mantle coated with rare 
earths is rendered incandescent by vaporised and 
ignited methylated spirit. Such lamps are 
obtainable in various patterns for use in optical 
and enlargmg lanterns. A typical model is 
shown at A. In this, the spirit, contained in the 
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chamber R, is volatilised by means of the small 
spirit flame s, placed below it, the height of 
which is adjusted to a nicety by rack and pinion, 
thus controlling the pressure of the combustible 
vapour. The lamp can be brought into full 
action in a few minutes, and yields a light of 3cx) 
candle-power for a couple of hours. In another 
type of lamp, B, the spirit flows from a reservoir, 
E, along a tube filled with asbestos. To start the 
lamp, an asbestos fork, F, is moistened with 
spirit and lighted, the heat vaporising the spirit 
in the tube and causing the vapour to flow up 
the bend and down the narrower tube at the side 
to the burner, where it ignites. Once started, 
the heat of the incandescent mantle keeps up the 
supply of vapour, while the pressure may be 
increased at will by means of the rubber bulb G. 
{See also “Sol Lamp.") 


SPIRIT LEVEL {See “Camera Level") 


SPIRIT PHOTOGRAPHY (See “ Psychic Pho- 
tography.**) 

SPIRIT OF SALT {See “Hydrochloric Acid.*') 
SPIRIT OF WINE {See “Alcohol.") 


SPINTHARISCOPE 

Sir William Crookes’s instrument for demon- 
strating the action of radium upon a fluorescent 
acreen. 

SPIRIT OF HARTSHORN {See “ Ammonia.**) 

SPIRIT LAMPS (Fr.» Lampes d' alcool ; Ger., 
Spirituslampen ) 

Spirit lamps of different kinds are used for 
various photographic purposes, as in heating 
burnishers and solutions, warming negatives 
prior to varnishing, etc. They all consist es.senti- 


SPIRITUS GLONOINI 

Nitro-glyccrine in a i per cent, alcoholic 
solution, and so named in the American Pharma- 
copoeia. J. Vansant has recommended it as an 
accelerator for use with pyro. 

SPIROSCOPE AND SPIROGRAPH 

The former is the mechanical and optical 
apparatus used for viewing or projecting kine- 
matog^aph pictures of microsccmic size, the 
images of which are borne by a disc known by 
the second of the above terms. It is the inven* 
tion of Theodore Brown and Charles Urban. 
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SPITZERTYPE 

E. Spitzer^s method of making process blocks. 
No details have been published, but the results 
seem to suggest that the basis of the process 
IS the reticulation of the gelatine film on the 
lines of the Pretsch and Dallas processes. 

SPLASHES AND DROPS, PHOTOGRAPHY 
OF 

The photographs of splashes taken by A. M. 
Worthington, F.R.S., and R. S. Cole, M.A., and 
shown at the Royal Institution in 1894, were 
obtained by allowing a drop to fall in absolute 
darkness, and illuminating it at any desired 
stage by a Leyden jar discharge taking place 
between magnesium terminals. The following 
description is due to Photography . The spark 
was produced at the focus of a deep, silvered 
watch glass G {see diagram), subtending an angle 
of nearly 180*^, and was brought very near to 
the place of impact. A single quartz spectacle 



lens, j, was substituted for the usual lens of the 
camera, H, and thus the absorption of photo- 
graphic rays by glass was avoided. The diagram 
shows the arrangement of the apparatus. Simul- 
taneously with the drop, a metal timing .sphere, 
D, was allowed to fall between two other insulated 
spheres connected to the inner coats of two large 
oppositely charged Leyden jars, B B, standing on 
the same badly conducting table, c c indicate 
paraffin blocks. Prom the outer coats of the 
jars, wires E and F led into the dark-room, and 
there terminated m a spark-gap between mag- 
nesium terminals at the focus of a small concave 
mirror, consisting of a silvered watch glass. The 
Wimshurst machine, a, was turned till the lower 
ball of the rough electrometer shown was lifted 
up and struck a glass plate ; then the sphere 
was liberated by tossing up by hand the remote 
end of the light, honzontal, pivoted rod which 
supported it. This broke the contact of crossed 
wires beneath the rod, cut off the current from 
the electro-magnet n in the dark-room, allowing 
an indiarubber catapult, m, to toss up one end of a 
similar horizontal lever, at whose other end the 
drop E had been supported, without adhesion, on 
a smoked watch glass. By this means sphere and 
drop were left in mid-air, free to fall at the same 
instant. The sphere, in its fall, discharged the 
inner coats of the two Leyden jars, and this pro- 
duced a simultaneous discharge at the spark- 
gap, between the outer coatmgs, thus illuminat- 


ing the plate k. The timing of the spark was 
effected by adjusting the height of fall of the 
timing sphere by slidmg the liberating apparatus 
up or down the vertical supporting rod. {See 
also “ Bullets m Flight, Photographing.”) 

SPONGE BRUSH 

The Buckle brush, described under the head- 
ing “ Brushes.” 

SPOT CUTTER 

An appliance for cutting number labels or 
white spots for lantern slides. The numbers are 
supplied printed on paper strips, and when one 
is required a strip is paid into a slot m the 
cutter till the reqmred number is under a circular 
aperture. On turning a handle at the bottom 
of the cutter the number is cut cleanly out in 
the form of a round disc. The advantage is that 
it is much easier to cut out the numbers m 
rotation as required than to hunt for them m 
a boxful of loose labels. 

SPOT. FLARE {See Flare Spot.”) 

SPOTS ON PRINTS {See “Black Spots,” 
“ Dust Spots,” etc.) 

SPOTTING MEDIUM 

A term sometimes given to the medium 
applied to a negative to allow spotting, etc., to 
be done, and sometimes to the material with 
which the spotting is carried out. For the 
former, see ” Retouching ” ; for the latter, see 
“ Spottmg Negatives ” and “ Spotting Prmts.” 

SPOTTING NEGATIVES 

For spotting, a negative should be placed on 
a retouching desk in front of a window, and a 
sheet of white paper used as a reflector. For 
small spots, finely pointed lead-pencils form the 
best means of removal. Those marked H h, h, 
and H B will be best, the hardest being used for 
the smallest spots. Precision of touch is neces- 
sary, and the use of a magnifying glass is very 
desirable. It is essential that a touch be given 
with the pencil accurately on the spot ; there 
IS a risk ot pencilling on the film round the spot, 
and so aggravatmg the defect. It is better to 
leave the spot shghtly visible as a grey rather 
than attempt to remove it too thoroughly. It 
may show as a strong white spot on the print 
if worked too much. When spots are large, the 
penal will frequently fail to be effective. In 
that case water-colour, applied with a brush or 
a fine mapping pen, will be better. The most 
suitable colour is either lamp-black or ivory- 
black, used in a very thin solution, so that it is 
grey rather than black. In many cases spots 
may be difficult to remove without showing on 
the print. The only course to adopt is to obliter- 
ate them thoroughly, so that they show as white 
spots on the print, and then touch them out on 
the print as described under the heading “ Spot- 
ting Prints.” 

SPOTTING PRINTS 

Bromide prmts, platmotypes and carbon prints 
should be spotted, when required, with water- 
colour applied with a finely pointed brush ; or 
a lead-penal, H B, may be used for matt bromide 
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prints if they are not toned. Lamp-black water- 
colour will be the most suitable for black 
platinotypes, carbons and untoned bromides ; 
while sepia and Vandyke brown mixed in various 
proportions will allow any tint of brown carbon, 
bromide or platinotype to be matched. For 
glossy or semi-glossy bromide or silver prints a 
little gum may be added to the colour for spotting, 
and neutral tint and crimson lake added to the 
stock of colours will provide material for match- 
ing the tones of silver prints. No medium is 
necessary as a general rule, but occasionally the 
surface of a gelatine print will repel the colour. 
In that case, a very little prepared oxgall should 
be added to the mixed colour ; it may be 
obtained at an artists’ colourman’s. Spotting 
should be done after the prints are mounted. 

SPRINKLER (Fr., Aspersoir ; Ger., Spren^ 

kelnder) 

A rose spray used for washing negatives and 
prmts, and attached either to the end of a 
rubber tube counected with the water tap, or 
to a swing arm on the tap itself. A form of 
sprinkler is also made containing a filter in 
addition, to screw on any ordinary tap. Another 
kind of sminkler consists of a metal tube like an 
inverted i , the honzontal arm of which is closed 
at the ends and pierced with a row of holes, 
whUe the end of the upright portion is connected 
to a rubber tube leading to the water supply. 

Also the name given to any appliance for 
spnnklmg or spraying the floors of dark-rooms 
and other photographic workrooms, to lay the 
dust. 

SQUEEGEE (Fr., Rdcleur ; Ger., GummiqueU 

sche) 

An appliance used for pressing wet prints into 
close contact with plate glass or ferrotype sheets 
when glazmg , for rubbing prints down when 
mounting ; and for various other purposes which 
require the application of pressure or call for 
the expression of moisture. There are two forms. 



The flat squeegee, A, consists of a strip of thick 
flexible rubber mounted in a wooden handle, 
and is used by drawing it to and fro across the 
print. It is sometimes used to remove splashes 
of water and solution from the developing 
bench, etc. In the roller squeegee, B, a movable 
rubber roller is attached to a handle, the method 
of use being obvious. A pattern with two 
rollers is also made. 

SQUEEGEE PAD 

An accessory for glazing or matting prints. 
It consists of a sheet of celluloid, either glossy 


or matt, placed between two covers of india- 
rubber doth, which are fastened to it by one 
edge only. The prints are spread on the cellu- 
loid, film side down, and the indiarubber doth 
laid over them, a squeegee being then applied 
in the usual manner. Both sides of the celluloid 
can be used. The rubber covers are then turned 
back and the celluloid sheet with the prints is 
hung up by means of a hook or pin passed 
through the edges of the covers. When dry, the 
prints fall off with a glazed or matt surface. 

SQUEEGEE PLATE 

A name for the pulp slab {which see). It is also 
applied to ferrotype plates and enamelled metal 
plates resembling them, employed in glazmg 
prints. 

STAGE PHOTOGRAPHY {See “Theatrical 
and Kinematograph Photography.”) 

STAIN REMOVERS 

Acid solutions (usually hydrochloric and 
dtric, combined with alum and sometimes with 
other substances) are used for clearing away 
stams caused by developers, particularly the 
pyrogallic acid developer. To 4 oz. of a saturated 
solution of common alum may be added i drm. 
of hydrochloric acid ; there are many other 
formulae. Chapman Jones has stated that acid 
stain removers are founded on wrong principles ; 
the alum hardens the film and retards the wash- 
ing away of stains, and the acid acts by lightening 
the colour of the stam, which, however, is 
rendered insoluble and is consequently fixed 
in the film. More satisfactory methods will 
be found described under the heading “ Stams, 
Removing.” 

STAINS, REMOVING 

Stains on Hands. — Pyro and some other de- 
velopers stam the fingers by prolonged use ; care 
must be taken to avoid putting the fiigers in solu- 
tions, excepting when absolutely necessary. Any 
tendency to staining may be entirely obviated 
by rinsing the fingers and immersing them for 
a few seconds in an acid fixing-bath immediately 
after puttmg them in the developer. Rinsing and 
drying must follow at once. An acid fixing-bath 
or a solution of potassium meta-bisulphite will 
also remove stains of permanganate and many 
other photographic substances. It is a good plan 
to bathe the hands in hot water and then, before 
drying, rub glycerine into them. 

Stains in Intensification. — Stains should not 
arise if the negative is in good condition and if all 
the previous work has been carried out correctly. 
Yellow stains that may appear during mercurial 
intensification are due solely to imperfect fix- 
ing of the negative. Insufficient washing after 
fixmg will also cause staining. There is no 
method of removing these stams. In intensi- 
fying by silver, Wellington's method, surface 
staining may occur if the operation is very pro- 
longed, the cause being the same as in a long or 
forced development. These stains may be easily 
removed by methylated spirit applied as directed 
under the heading “ Reducing Negatives by 
Mechanical Means,” or they may be treated by 
thiocarbamide or the “ hypo ” and ferricyanide 
solution. 
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Staim on Negatives. — When negatives show 
staining after development and fixing, the char- 
acter of the stain will always indicate the cause 
and the cure. Iridescent markings round the 
edges of a negative are almost always caused by 
using old plates, especially if the plates have 
been kept under bad conditions or forced in 
development. They may be removed by means 
of thiocarbamide or by methylated spirit applied 
with friction. Surface stains, semi-iridescent, 
with rainbow -coloured markings, are sometimes 
seen on negatives otherwise perfect. These are 
due to scum on the developer, caused either by 
using the same solution for several plates in 
succession, or by mixing the developer in a 
measure without rinsing after previous use. A 
weak thiocarbamide solution will remove these 
stains almost instantly. A weak “ hypo and 
ferricyanide reducer will also remove them in a 
few seconds. 

Stains on Prints — Silver prints show yellowish- 
brown stains, semi - iridescent, if the surfaces 
cling to the dish or to another prmt during the 
first few seconds of washmg in plain water before 
toning. These stains are most frequently attri- 
buted to “ hypo,” but they are in reality silver 
stains. There is no method of removing them 
satisfactorily. Similar stains may develop durmg 
fixing, or in the first washmg water after fixing, 
if the prints are allowed to cling together ; and 
they cannot be removed satisfactorily. Platino- 
type prmts may develop yellow stains after wash- 
ing and drying if the clearing has been imper- 
fectly or carelessly performed. It is difficult to 
remove these stains without injuring the print ; 
the best treatment is a strong solution of hydro- 
chloric acid, I part of pure acid to 10 or 12 of 
water. Two or three successive baths of acid 
may be used, the prints being afterwards washed 
well. Prints on bromide or gashght papers may 
be stained from the same causes as given under 
the sub-heading above, “ Stains on Negatives.’' 
The treatment is the same, excepting that solu- 
tions about one-fourth of the strength are used. 

STALE PLATES 

Stale plates are distinguished after develop- 
ment and fixing by an iridescent or fogged 
edging round them ; but there is no satisfactory 
method of telling whether a plate is stale pre- 
vious to exposure and development. The deterio- 
ration of plates is caused more by an unsuitable 
atmosphere than by the mere lapse of time. When 
plates are known to be stale, a special restraincr, 
as follows, may be used with them : — 

Potassium bromide . . 2 grs. *46 g. 

Potassium bichromate . *46 ,, 

Water . . . . i oz. 1,000 ccs. 

Double the normal exposure will not harm very 
stale plates. When about to develop, take 
enough water to cover the plate and mix with 
it 30 drops of the special restrainer given above. 
Plow the mixture over the plate and rock for a 
minute or two ; in a measure have ready any 
ordinary developer (not containing ammonia), 
and pour off the restrainer into the developer 
and return the whole to the plate and develop 
in the usual way ; add more restrainer if fog 
appears. If the plates are exceptionally bad, a 
single drop of sulphuric acid may be added. 


Development as above is very slow and the 
results hard, that is to say, very contrasty ; 
thus, stale plates are useful for certain kinds of 
copying. The older the plates, the longer should 
be the exposure and the greater the quantity 
of restrainer used, and, of course, the harder 
the result. 

STAMP PHOTOGRAPHS {S(e “ Postage 
Stamp Photographs.”) 

STAND, CAMERA {See “ Camera Stand/* 
‘^Step-ladder Stand,” etc.) 

STAND DEVELOPMENT {See “ Development, 
Stand.’*) 

STANNOTYPE 

A modification (1881) of the Woodburytype 
process, also invented by W. B. Woodbury. In- 
stead of forcing the gelatine into a block of soft 
type metal by great pressure to make the matrix, 
the relief, made of bichromated gelatine, is faced 
with tm-foil. 

STANNOUS CHLORIDE {See “Tin Chloride.**) 

STARCH (Fr., Amidon ; Ger., Starke) 

CjjHioOg. A substance prepared from wheat, 
nee, Indian com, potatoes, etc , and met with 
in the form of lumps or powder. Its prindpal 
photographic use is as a mountant. A variety 
of starch is arrowroot, which gives an almost 
clear solution when boiled, m which form it is 
used as a size for photographic papers, ordinary 
starch being sometimes used for the same pur- 
pose. Starch, when heated to about 400° P. 
(204® C.), is converted into dextrine. 

STARCH MOUNTANT {See “ Mountants.**) 

STARS, PHOTOGRAPHING 

The various methods of photographing stars 
are so numerous that the most important of 
them will be best treated under special headings, 
as noted below. In general the science of 
astrophotography may be divided into two mam 
classes, depending on whether the photographic 
camera is stationary, or is moved either by 
hand or clockwork so that the apparent motion 
of the stars across the field is neutralised. 

Astrophotography with Stationary Camera . — 
There are numerous subjects with which valuable 
results may be obtained with no extra apparatus 
beyond an ordinary camera. Suppose the 
photographer wishes to prepare for himself an 
accurate chart of a certain constellation of 
stars. All that is necessary is to direct the 
camera, either by means of the tripod slidmg 
legs or by some form of tilting table, to the 
middle of the constellation. The plates em- 
ployed should be of the most rapid variety 
obtainable, and preferably panchromatic or uni- 
formly colour-sensitive. When all is quite rigid, 
give an exposure of, say, ten or fifteen minutes 
with the largest stop available. On developing 
the plate a series of arcs of circles having different 
densities will be seen. These are the “ trails *’ of 
the stars which were projected on the plate, 
the movement being due to the earth’s rotation 
past the star during the exposure. Obviously, 
then, the length of the lines will depend on the 
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length of exposure. If, now, the beginning or 
ending of every star trail is marked with a 
small dot of Indian ink, of the same diameter 
as its corresponding line trail, the resulting 
series of dots will show as a star map. If the 
accompanying lines are found to be confusing, 
it is quite simple to trace the dots on tracmg 
paper or cloth, when a star map will be obtained 
winch may be placed in front of a small box 
containing a lamp. This contrivance will be 
found of great help to anyone wishing to teach 
the forms of the constellations, as the illuminated 
stars may be easily seen by a number of people 
at the same time. 

Numerous other methods of utilising photo- 
graphs obtained by fixed cameras will doubtless 
occur to the worker. For example, at the times 
of the year when it is known that a shower of 
meteors is expected, the camera may be directed 
to the proper position and left open for some 
time in the hope of a meteor flashing across the 
field of the lens. Many interestmg pictures of 
these remarkable celestial visitors have been 
thus recorded. {See also “ Meteor Photo- 
graphy.") 

Astrophoto^raphy with Moving Cameras — When 
it IS desired to obtain accurate charts of the 
sky, the camera must be so mounted that by 
means of siutable clockwork the stars may be 
kept exactly on the same portions of the photo- 
graphic plate throughout the exposure. The 
motion of the stars from east to west across the 
sky is at such a rate that a complete circuit of 
the heavens is made once in 24 hours. If the 
direction of motion be carefully examined, it 
will be found that all the stars travel in circles 
parallel to the equator, so that to follow them 
we must employ what is called an equatorial 
mounting ; this consists of an arrangement 
whereby the axis of rotation can be tilted with 
respect to the horizon, until at any given place 
it IS exactly parallel to the earth’s axis. When 
this is accurately adjusted and the clockwork 
rated properly, it will be jxissible to obtain 
star photographs with any desired length of 
exposure. 

With the apparatus above described it becomes 
possible to employ very powerful cameras, both 
as to aperture and focal length, so as to record 
stars so faint that they have never been seen 
by the unaided eye. The telescopic star cameras 
used in this way are of two kinds, depending on 
whether a refracting or reflecting system is used 
to give the image. The largest refracting lens 
telescope existing is that made for the Pans 
Exhibition of 1900, with a lens of 50 in. aperture 
and 180 ft. focal length. This is not in use, 
however, owing to the great expense of 
working. 

The largest lens in actual use is that at the 
Yerkes Observatory, near Chicago, which has 
an aperture of 40 in. and a focal length of about 
60 ft. Numerous reflecting telescopes are m 
use. The two largest now being used for photo- 
graphy are 60 in. in diameter ; one, made by 
the late Dr. A. A. Common, is now at Harvard 
College Observatory, U.S.A. ; the other, made 
by G. W. Ritchey, is at the Solar Observatory, 
Pasadena, California. This last is probably the 
most powerful telescope the world has ever 
known, and the resulting photographs are of 


wonderful clearness and beauty. Many re- 
searches are being made with this 60 in. reflector 
which are quite beyond the scope of any other 
instrument, such as large scale photographs of 
the spectra of stars and planets, measurements 
of the velocities of stars in space, etc. 

One of the greatest applications of the equa- 
torially mounted star camera has been the 
“ International Photographic Chart of the Sky," 
a co-operative scheme shared by aU the nations 
of the world. This was inaugurated at Paris 
in 1887, when a congress of the world’s astro- 
nomers resolved to prepare a photographic 
chart of the heavens, showing stars down to the 
fourteenth magnitude. This was to be supple- 
mented by a second series of plates of short 
exposure, for a catalogue of stars down to the 
eleventh magnitude. The standard instrument 
was a twin refracting telescope — a photographic 
camera of 13 m. aperture and ii ft. focal length, 
attached to a visual guiding telescope of 1 1 m 
aperture. Each photographic plate covers about 
four square degrees of the sky. This magnificent 
work is now being brought to a successful 
conclusion, and the publication of the charts 
is well advanced. 

A task of such magnitude is obviously not 
applicable to the detection of rapid changes 111 
the positions or brightness of the stars. To 
provide information for this purpose Pickering, 
at Harvard College Observatory, has arranged 
for a complete photographic survey of the sky 
with a short focus camera Copies of this work 
are obtainable, and it will be repeated at con- 
venient intervals, so that a definite check will 
be possible on any changes in the positions or 
magnitudes of the stars. 

For charting very condensed areas, such as 
the Milky Way, in which it is important to 
obtain a record of the general aggregation of 
the stars, the most successful method is that 
adopted by Barnard, who used at the Dick and 
Yerkes Observatories a small lantern lens of 
2 in. aperture and 5 in. focal length. An 
apparatus of this type gives exquisite pictures 
of the star groupings when used with an 
efficient equatorial mounting. 

Photography is now used for systematically 
recording the brilliancy of stars. This is done 
by obtaining photographs with the plate slightly 
displaced from the true focus for parallel rays, 
so that the image of each star shows as a small 
round disc instead of a very tiny point. A 
series of standard density squares from a standard 
light source are impressed on the plates before 
exposure to the sky ; it is therefore possible by 
measuring these density squares and the star 
discs to obtain accurate values of the relative 
brightness of the stars. 

Planet Photography . — This is so much beyond 
the reach of the ordinary photographer that it 
is only suitable here to give a short outline of 
the results obtained by the photographic 
astronomer provided with the very special 
equipment necessary for the purpose. 

The first successfiil attempts to obtain pictures 
of the planets showing the details of their 
surface markings were made by Gould, at 
Cordoba, in 1879, on the planet Mars, and by 
Dr. Common in the same year on Jupiter. The 
earliest satisfactory photographs of the wonder- 
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ful planet Saturn, with his accxjmpanying 
system of rings, were obtained by M. M. Henri, 
at the Paris Observatory, in 1885. 

Mars has always proved a fascinating object 
on account of its being our nearest celestial 
neighbour after the moon, and, further, it is 
thought that the conditions of its surface are 
somewhat similar to our own — that is, there 
seems good reason for believing that land and 
water are present in separated masses as on 
our earth, and the presence of ice is also very 
probable. The photographs of Mars show very 
clearly that the surface of the planet is irregularly 
divided into dusky and light patches, and at 
the two diametrically opposite points corre- 
sponding to the axes of rotation, there are small 
oval patches of intensely white material, which 
are generally considered to be the snow caps 
at the extremities of the poles of the planet, 
corresponding to our Arctic and Antarctic 
regions of perpetual ice and snow. This view 
is rendered more feasible by the further fact 
that these white polar caps are found to vary 
regularly in extent, getting smaller and smaller 
as the summer season on the planet approaches, 
and gradually increasing again on the advent 
of the Martian winter. 

Some of the most beautiful photographs of 
Mars have been taken by Professor Lowell 
with his telescope of 24 m. aperture, at Arizona, 
on an elevated plateau well up out of the lower 
strata of our atmosphere. He has also succeeded 
ill photographing several of the peculiar thread- 
like markings called “ canals,*’ which have 
caused so much controversy among astronomers 
durmg the last twenty years. 

Excellent photographs have also been taken 
by Barnard at the Yerkes Observatory, and by 
Hale at the Mount Wilson Observatory. The 
general equipment is the same, and consists of 
the largest and most perfect telescope that the 
observer can command ; to this is applied the 
highest power magnifier that: the objective 
and atmospheric conditions will stand, and also 
photographic plates of special rapidity and 
colour sensitiveness. The atmospheric condi- 
tions vary so rapidly that for such objects as 
planets it is usual to arrange the plate holder 
as a repeating back, fitted to take a great number 
of pictures at short intervals on the same plate, 
so that the few times of best definition may 
perhaps be caught among a great number of 
mediocre ones. 

Jupiter, although not productive of such 
great discussion, offers many features for which 
the application of photography is eminently 
suitable. This planet is apparently clothed in 
clouds, and these are arranged in broad belts 
parallel to the planet’s equator, showing as 
bands of alternately light £ind dark material 
on the photographs. In one of them there is a 
remarkable feature called the “ Great Red 
Spot,” a large oval patch of ruddy colour which 
has been visible now for many years. It is 
hoped that large scale pictures of this pheno- 
menon may definitely decide the relation of its 
drift among the surrounding cloud belts, and 
later, possibly, its true character. 

Saturn is the furthermost of the planets 
of the solar system of which satisfactory 
photographs have been obtamed. Numerous 


excellent pictures have recently been taken at 
the Lowell Observatory, showing most minute 
detail on the cloud belts and the surface of the 
rings. 

Uranus and Neptune, the two outermost 
planets, have been often photographed, but 
their images so far have only been small discs 
without definite surface detail. 

The minor planets are a closely associated 
swarm of small bodies revolving round the 
sun in orbits between Mars and Jupiter. The 
majority of them are so small as usually to be 
unobservable even with the largest telescopes, 
and they have nearly all been discovered by 
means of their trails on photographic plates 
exposed for long periods to the sky. The early 
part of this work was done by moving the 
telescopic camera at the same rate as the earth’s 
rotation, so that each photo^aph showed all 
the stars as minute bright points. If then an 
object was found showing an elongated image, 
and it was decided to be a real marking, it was 
assigned a provisional number as a new planet, 
and after full confirmation on subsequent 
photographs a name would be given to it. 
Lately an ingenious method has been devised 
to permit of the discovery of small planets 
being recorded which, if left to trail, would be 
too faint to give any perceptible image. Suffi- 
cient is now known of the general motions of 
this belt of small planets to allow of their probable 
velocity in any region of their orbit being fairly 
accurately calculated. The camera is then set 
to travel at this velocity, instead of at the 
earth’s velocity as before. This means that 
the little planet will now be able to accumulate 
its light on the image on the plate, and it will 
thus show up as a small round point among the 
surrounding stars represented by short elongated 
trails. The plates used should be of the fastest 
emulsion available, consistent with a fine grain. 

NebulcB Photography , — This branch of photo- 
graphic astronomy is almost beyond the reach 
of the camera alone. There are only one or 
two nebulae which can be photographed with 
rapid exposures, and then only on a very small 
scale, scarcely repaying the trouble which may 
be taken. With a small expenditure, however, 
a very serviceable driving mechanism may be 
obtained or constructed by the observer, and 
then very mterestmg pictures of the chief 
nebulae may be photographed without any greater 
difficulty than is experienced in taking high- 
power telephotographs. The focal length of 
Ws to be selected depends to some extent on 
the object selected for experiment. Thus the ne- 
bulae of Orion, Andromeda, the Magellanic Cloud, 
the Pleiades, and other objects of considerable 
extent gjive very beautiful pictures with cameras 
of quite moderate focal lengths, say from 
12 to 30 in. Naturally on such objects the lens 
should be of the largest relative aperture possible, 
as then the exposure necessary will be the 
minimum, and the chances of disturbance during 
the operation reduced as far as possible. The 
range of gradation is so ^eat that the utmost 
care should be taken with the development, 
a moderately dilute solution of any of the 
standard formuhe being suitable. All plates 
should be thickly backed, otherwise the star 
images distributed over the region will be so 
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expanded as to detract seriously from the value 
of the picture. 

The famous Orion, or Pish Mouth,” nebula 
was first satisfactorily portrayed by photo- 
graphy by Draper, m 1880. Later magnificent 
pictures were obtained by Dr. Common in 
1883, at Ealing, with a large silvered glass 
reflector, 36 in. in diameter, which he had 
himself entirely constructed. With further 
advances in the rapidity of photographic plates 
and perfection of apparatus it was possible to 
delineate greater and fainter extensions, and 
also by employing instruments of enormous 
length the fine detailed structure was for the 
first time brought to our knowledge. The 
greatest advances of recent years were made 
by Keeler, at the Lick Observatory, California, 
and Ritchey, at the Yerkes Observatory, near 
Chicago. The former made an extensive survey 
of the class of nebulae whose structure is dis- 
tinctly spiral, and published an atlas of beautiful 
reproductions of the most important. Ritchey 
has more specially aimed at obtaining specially 
large-scale pictures of the principal nebulae, 
showing the wonderful relationslups existing 
between the cloud-like wisps and the star 
aggregations with which they are apparently 
associated. The study of these pictures is of 
the greatest importance. 

STATUARY. PHOTOGRAPHING 

Statuary should always be photographed in 
a light as softly diffused as possible m order to 
secure roundness and softness ; but in order 
to secure contrast it is necessary that the 
direction of the lighting should be from one 
side, and sufficiently pronounced to give shadows 
and relief. In most cases a point of view 
towards one side will be the most satisfactory, 
and this should be the opposite side to that 
from which the light is coming. Occasionally, 
however, a full front view must be taken. A 
dark background, which will show as a dark 
grey in the print, should be used when possible, 
though in many cases the photographer will 
have very little choice. In outdoor statuary, 
dark foliage at a distance from the group will 
form a good background, and direct sunshine 
must be avoided. When a suitable background 
cannot be obtained, double-printing should be 
adopted. 

A good method of determining the exposure 
for groups of statuary is by means of a meter, 
the meter being held close to the statuary and 
facing the camera. Using lens aperture //16 
and a plate 200 H. and D., the exposure for a 
single figure or small group of white statuary, 
not more than 5 ft. or 6 ft. high, will be one- tenth 
of the time that the meter requires to match its 
standard tint if a Wynne meter is used, and 
one-twentieth for a Watkins. For bronze or 
dark figures, one-fifth of the Wynne meter 
time, and one- tenth of the Watkins, should be 
given. Large groups, 10 ft. or 12 ft. high, will 
require half these exposures. 

STELLAR PHOTOGRAPHY {See “Stars, 
Photographing.” ) 

STENOPAIC PHOTOGRAPHY 

Synonymous with pinhole photography. 


STEP-LADDER STAND 

A type of camera stand, largely used in France 
for street views, etc., when it is desirable to have 
the camera in a position above the heads of the 
spectators or pedestrian!? The type most widely 



Step-ladder Stand 


used consists of a step ladder of a convenient 
height to the top of which is hinged a table 
upon wliich the camera is screwed, the table 
and camera being adjusted by means of strut B. 

STEREOPTICON 

The American name for the optical lantern. 

STEREOPHOTODUPLICON 

An arrangement for taking stereoscopic 
photographs, invented by Theodore Brown and 
described under ” Stereoscopic Photography.” 

STEREOSCOPE (Fr., Sthdoscope ; Ger , Stereo- 
skop) 

An optical instrument for uniting into one 
image two plane representations as seen by 
each eye separately, and giving to them the 
appearance of relief and solidity. The subject 
of binocular vision was studied by various optical 
writers who have flourished since the time of 
Galen. Baptista Porta, one of the most 
eminent of them, repeats, in his work “ On 
Refraction,” the propositions of Euclid on the 
vision of a sphere with one and both eyes. 

Leonardo da Vinci referred to the dis- 
similarity of the pictures seen by each eye as 
the reason why “ a painting can never show a 



relievo equal to that of the natural objects, 
unless these be viewed at a distance and with 
a single eye,” which he thus demonstrates. If 
an object, c (in diagram A), be viewed by a 
single eye at A, all objects in the space behind 
it — included, as it were, in a shadow E c F, cast 
by a candle at A — are invisible to that eye; 
but when the other eye at B is opened, part 
of these objects become visible to it, those only 
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being hid from both eyes that are included, as it scope,** the fundamental principle of which 
were, in the double shadow c D cast by two lights forms the basis of all modem instruments. He 
at A and b, and terminated in d ; the angular conceived the idea that if prisms or sections of 

space E D G, beyond D, is always visible to both complete lenses were used to divert the rays 

eyes. The Iiidden space c d is so much shorter coming from two pictures placed side by side, 
as the object c is smaller and nearer to the eyes. so that their images were thrown to a common 
KUiot was the first to construct a stereoscope ; centre, the evils of reflection obtaining in all 
but as it was devoid of lenses, the coalescing of reflectmg instruments would be altogether dis- 

the two pictures depended upon a somewhat missed. Diagram D shows his instrument A 
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unnatural accommodation of the eyes. In a 
box, P (see diagram B), he made apertures, D and 
E, and at the opposite end a single aperture c. 
The pictures to be combined were placed at a 
distance behind the box, with the picture 
belonging to the left eye at b, and the picture 
belonging to the right eye at a. On placing the 
eyes at e r their axes crossed at c, and then, by 
a slight effort m focal accommodation to a b, 
the two pictures A and B were seen combined 
and presented the desired illusion. Only persons 
possessing the power to accommodate the 
locus of the eyes to a remote plane whilst 



G. Bates’s Improvement on the Holmes 
Stereoscope 


(their axes were converged to a nearer plane, 
could obtain the desired result. Wheatstone’s 
“ Reflecting Stereoscope ” (C) proved to be the 
first practical stereoscope. Two plane mirrors 
MM, set at an angle of 45°, reflect the stereo- 
scopic pictures A and B into the eyes at 1, and 
My so that the combined result is seen somewhere 
in the direction of o. The mirrors are fibred, but 
the distance between A and B is made adjustable 
by a screw, threaded (left and right) at each end. 

Sir David Brewster, who appears to have been 
investigating stereoscopic phenomena at the 
name time as Wheatstone, devised what is 
inown as the “ Refracting or Denticular Stereo- 


and B represent the pictures ; d and E are a 
pair of prisms fitted to a suitable framework 
and with their thinner edges turned towards 
each other. On placing the eyes at E R, the 
pictures A B are seen at a common point c, and 
stereoscopic solidity and relief results. Brewster 
soon found that the use of sections of convex 
lenses effected the necessary refraction, and at 
the same time provided magnifiers. The best- 
knowm form of Brewster’s Lenticular Stereoscope 
is that of a tapering box, with the lenses at one 
end, and at the other a groove for the reception 
of the pictures. The box contains further a 
ground-glass panel at the back, so that when 
transparencies are under observation they are 
viewed by transmitted hght ; while for opaque 
pictures, the box is fitted with a reflector hinged 
at the top. 

Dr. Oliver Wendell Holmes, of America, m 
1861, invented a form somewhat Hke that 
illustrated at G, but without the sliding view- 
holder, the latter improvement being added by 
Joseph L. Bates, of Boston, m 1864. The 
design shown at G has become universal. There 
are some persons, however, who experience 
considerable difficulty in seemg stereoscopic 
views properly with this class of instrument, 
the reason generally being that the pupillary 
centres of their eyes are not close enough together 
or far enough apart to suit the mdex of refrac- 
tion and magnification of the lenses of the 
particular stereoscope m use. To obviate this 
difi&culty, stereoscopes have been designed with 
means for varying the separation of the lenses, 
Baird’s Lothian stereoscope being a good 
example of this type of instrument ; the proper 
distance for the pictures m relation to the 
lenses is arrived at by sliding the view-holder 
along parallel carrying tubes, the latter being 
detachable so that the instrument may be used 
for the examination of stereoscopic prints 
mounted m albums. 
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Theodore Brown's “ Blocket ** instrument (see 
E) is probably the smallest stereoscope. 
It is based on the laws of reflection, and 
acts as follows : — Let the pictures be repre- 
sented as situated at a b, the eyes of the 
observer at i, and R, and the optical part at E. 
The left eye i sees its picture by direct vision 
from I, to A. Inside the small casing E two 
mirrors are flxed facing each other, but not 
quite parallel. The right eye R sees in the 
mirror c an image of the picture b by reflection 
from mirror d, and, by a suitable adjustment 
in the relative angles of these two mirrors, B 
is superimposed upon a, where stereoscopic 
fusion takes place. If a prism of the shape of 
the space between the mirrors c and D is sub- 
stituted for the mirrors and the casing is dis- 
pensed with, a prism stereoscope (shown at F) 
IS the result, and the light will be acted upon 
precisely in the same manner and with the 
same result. 

STEREOSCOPIC CAMERA (See ‘ Stereo- 
scopic Photography.”) 

STEREOSCOPIC PHOTOGRAPHY 

The mvention of the stereoscope being prior 
to the discovery of photography, the first 
pictures for this instrument consisted of Ime 
drawings. With the advent of photography, 
the stereoscope became increasingly popular, as 
this discovery provided the means of repro- 
ducing the minutest details of a subject bmocu- 
laxly with absolute precision. To secure a 
photographic slide for the stereoscope, it is 
necessary that two distinct photographs of the 
subject be taken from standpoints corresponding 
to the positions of the two eyes, and that these 
photographs be mounted side by side. If the 
subject is still-life, the two pictures may be 
taken by successive exposures, moving the 
camera between them a distance of 2|^ in. to 
3 in. To facilitate the operation, various con- 
trivances have been devised, an example of 
which is shown at A, in which a is a slab of 
wood having attached to its upper surface two 
narrower strips b c Imked together at D parallel- 
rule fashion, b is fixed to the base a, while c 
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A. Arrangement for Stereoscopic Photography 
with Single Camera 

is free to swing. The camera to be used is 
secured to c and rests lightly on b. With the 
camera in the position indicated at s: i. H n, 
the first exposure is made, which will give the 
picture belonging to the right eye. The strip 
C carrying the camera is now moved so that the 
camera occupies the position indicated at 
G H I j, when the secona (left eye) picture is 
taken. Another method of stereo-photography 
^th a single camera and by successive exposures 
is Indicate in diagram B, in which R represents 


in plan a camera tumable on its axis at j. 
If the dark-slide, holding a plate, is furnished 
with an opaque card just half the size of the 
plate itself and loose enough to be shaken from 
one end of the dark-slide to the other without 
opening the slide, the two photographs of one 
subject may be obtained on a single plate. The 
picture for the right eye is secured with the 
camera in the position mdicated in full line, 
covermg the field between ab, half the plate 
only at H being at first exposed. The dark- 
sUde is then dosed and withdrawn from the 
camera for the purpose of shaking the opaque 
card from g to h ; it is re-inserted m the camera 
and the shutter drawn out so that the portion 
of the plate at G may now be exposed. Before 
uncapping the lens, however, the camera is 
turned sUghtly from left to right, so that it 
covers the fidd between CD. A stereoscopic 



B. Another Arrangement C. Brown’s 
for Stereoscopic Photo- Stcrcophoto- 

graphy with Single duplicon 

Camera 

pair of images will thus be impressed upon one 
plate. Further, if the operation be earned out 
in the order indicated no transposition of the 
finished prints will be required. Stereo-photo- 
graphy by the successive exposures and displace- 
ment system, whilst being useful for still-life or 
fixed subjects, cannot be adopted with success m 
cases where movement of any part of the subject 
is likely to occur, or when the illumination of 
the subject is liable to alter. The most perfect 
results for the stereoscope can only be obtained 
when the two images are received upon the 
plate simultaneously. It is not, however, 
impossible to do this with a single-lens camera. 
For example, in Brown’s stereophoto-duplicon 
(C) there is a chamber forming a supplementary 
extension of an ordinary camera. In the 
chamber are placed four mirrors as at D E h G. 
Let A B represent the subject to be photographed. 
Taking the centre ray, the light coming from C 
strikes the surface of the two outermost mirrors 
D G, is reflected to E H, thence through the lens 
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J to the plate r F at the back of the camera. 
Images from the binocular angle are thus secured 
simultaneously on one plate and at one ei^osure, 
and as the light crosses before reaching the 
plate the pictures are taken so that the negative 
yields a pair ready transposed for immediate 
inspection in the stereoscope. 

A modification of the apparatus just described 
is that of the so-called stereoscopic transmitter, 
in which only two mirrors are employed, set at 
an angle to each other and placed at an angle 
of about 45° in relation to the axis of the lens 
of an ordinary camera. Transposition of the 
images takes place before the light reaches the 
sensitive plate. The mirrors are surface-silvered 
and of the kind used in reflex cameras. 

The ideal apparatus for stereoscopic photo- 
graphy consists of a camera furnished with a 
pair of carefully matched achromatic and recti- 
linear lenses of 5 in. to 6 in. focal length duly 
corrected for spherical aberration. The distance 
between two such lenses should be adjustable, 
so that for near subjects their separatiou may 
be reduced to 2 m., or for remote subjects 
increased to 3 in. or in. The mechanism 
controlling the opening and closing of the two 
shutter apertures should be such as to ensure 
absolutely synchronous working. Lenses of a 
shorter focal length than 5 in. are unsuitable 
for stereoscopic work, as they appear to give 
an exaggerated perspective which is especially 
noticeable in architectural subjects. Again, 
too great a separation of the lenses on a stereo- 
scopic camera induces abnormal relief m the 
stereoscope, besides makmg it difiicult for the 
two pictures to be seen blended together at 
all planes in the composition. 

The actual practice of stereoscopic photo- 
graphy, once the prmciple has been grasped, is 
simple. Exposure and development are as 
usual, taking great care, however, when the 
two images are on separate plates, to obtam 
results as uniform as possible. Hand- work on 
the negative is not desirable, and, indeed, will 
militate against success. It is only m the 
transposition of the prints that there is any 
difficulty. It has already been shown that by 
some methods of stereoscopic photography, 
transposition of the prints is not necessary. 
Agam, it is possible to cut the negative and to 
transpose the halves in a speaal printing frame 
so that the print obtained is sm table for use 
without alteration ; but in the case of photo- 
graphs taken in two-lens cameras, and when 
the negative is not cut before printing, the 
foUowmg. procedure will be necessary : Lay 
the print face downwards, and lightly mark 
the &ges of the print so that the sequence of 
the images can be reco^sed at a later stage. 
Assume that, as the print lies face down, the 
image on the left is No. i, and that on the right 
No. 2. Carefully trim, leaving on the right of 
the right-hand print J- in. more of the picture 
than appears on the left-hand print ; in the same 
way leave on the left of the left-hand print 
^ in. more of the picture than appears on the 
right-hand print. Next sever the two images 
and mount the prints, being careful to place 
them about -J in. apart. Looking at the face 
aide of the prints, No. i will be on the left 
and No. 2 on the right. 


STEREOSCOPIC PROJECTION 

The projection of a pair of stereoscopic 
pictures in such a manner that each eye of the 
observer shall see but one image, the one belong- 
ing to it. In 1841 Dove showed that if one 
of a pair of stereoscopic pictures is outlined in 
blue on a white ground, and the other element 
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A. D’ Almeida’s System of Stereoscopic Projection 



m red, the two being approximately superposed 
upon the same sheet, a spectator furnished 
with red and blue glasses will see the outlines 
as a single solid image. In demonstrating this 
fact Dove obviously foreshadowed the work of 
Ducos du Hauron. {See “ Anaglyph.”) De la 
Blanch and Claudet, some years later, at- 
tempted to eliminate the use of the spectacles. 

J. Ch. D ’Almeida, in his communication 
{1858) to the French Academy of Sciences, 
described how he placed m the course of the 
lummous rays two coloured glasses (red and 
green) ; the observer views the projections 
through glasses of similar colours, the fusion 
being seen as a black and white combination 
m stereoscopic relief. D 'Almeida's system is 
shown at A. a represents the green image on 
the lantern screen, and b the red image ; the 



B and C. Drouin’s and Moessard’s Systems of 
Stereoscopic Projection 


former is blotted out with the green spectacle 
glass B^, so that the right eye R sees only the 
red image b. Likewise, the red image is blotted 
out by the red glass a*-, so that the left eye l 
sees only the green picture a. Many modem 
experimenters have modified the above system. 
It has been suggested that, instead of using two 
separate projections, similar results may be 
obtained by making a composite slide and pro- 
jecting the same by a single lantern. 
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D’ Almeida also invented the eclipse system 
in which a perforated shutter rotates in front 
of side-by-side lanterns. Another form of 
eclipse system, but of small practical value, 
consists in using a box apparatus similar to 
Blliot’s stereoscope. 

There are numerous ways in which stereoscopic 
elements when projected side by side upon a 
screen may be united so as to produce the 
desired results. Drouin, of France, suggested 
the system shown at B. The stereoscopic 
elements CD being projected by a lantern, D is 
seen by the right eye, r, direct, and c by reflection 
in the prism. The light emanating from c 
impinges at B, is deflected to a and thence to 
the l 3 t eye D. The left eye, therefore, sees 
the image of c, superposed on the image D, 
where unison takes place and stereoscopic 
effect results. 

Moessard used two prisms, mounted opera- 
glass fashion. C shows an arrangement by 
which a single mirror m sufl&ces to superpose a 
second image of the necessary pair upon its 
complement image d. Two lanterns a b are 
sed to project their respective elements upon 
lantern screens, c d. The observer, with lus 
eyes situated at i^R, sees one element, d, by 




D. Anderson’s System of Stereoscopic Projection 

direct vision, and the companion element, c, 
by reflection in the mirror, stereoscopic relief 
resulting. There is a number of similar systems. 

In 1890, Anderson, of Birmingham, invented 
stereoscopic lantern projection by means of 
polarised light. Two lanterns projec t the 
elements in superposition upon the screen s, in 
diagram D. Before each lantern is a polariser 
p p^. The picture received by the screen is 
thus formed of two polarised pictures ; for 
instance, one in a vertical, and the other in a 
horizontal position. The observer looking at 
the composite picture through analysers a a\ 
placed before his eyes, E E', will see with each 
eye its proper element, and fusion results. The 
fact that light is lost in polarisation and depolari- 
sation somewhat discounted Anderson’s method ; 
but to rectify matters a flexible screen having 
a metallic reflecting surface was introduced, and 
this also had the merit of preventing depolari- 
sation apart from the analysers. Anderson 
also constructed his polarisers and analysers 
of bundles of thin glass, like the microscopic 
cover glass, and set at about the polarismg 
angle. The glasses in the bundles are not set 
uite paralld to each other ; otherwise ill- 
efined images would result, owing to disturbing 
reflections. Many of the systems above described 
are obviously applicable to the kinematograph, 


and, indeed, almost all have been tried with 
varying success. 

Dtfec 4 Stereoscopic Projection . — All the fore- 
going systems may be termed indirect methods 
of stereoscopic projection, inasmuch that in 
every case the final results are observed after 
looking through coloured glasses, prisms, mirrors, 
shutters or other devices ; but as long as inter- 
mediate agencies are necessary, stereoscopic 
relief upon the lantern screen will remain com- 
mercially impracticable. The only systems of 
direct stereoscopic lantern and kinematograph 
projection have been evolved by Theodore 
Brown. One applies to ordinary lanterns and 
the other to the kinematograph. The former 
consists of a special carrier furnished with a 
plurality of glass slides or films carrying different 
sections of one subject in panoramic order and 
with varying speeds according to the supposed 
distance of each plane in the composition of 
the .subject depicted. Remote mountains are 
depicted on one glass or Tollable film ; the 
middle distant objects (ships) on a second 
one, and foreground objects (trees, etc.) on a 
third. The mechanism of the carrier through 
which the three glasses are caused to slide hori- 
zontally is such that the first has hardly any 
movement, the second moderate movement, 
and the third quick movement. On the screen, 
and before the mechanism is set working, the 
composition appears as an ordinary picture ; 
but on operating, and thus imparting the 
panoramic and varying movements, the observer 
at once perceives a depth of perspective, such as 
IS apparent in any ordinary stereoscope. The 
fast-moving foreground appears decidedly at 
a near plane, the sea and ships at a distance 
beyond the foreground, and, finally, the remote 
mountains at a great distance away. With this 
impression comes the sense of actual space 
between foreground and background. In com- 
plicated subjects as many as six distinct layers 
of Tollable films have been introduced. 

In Brown’s direct system as applied to kine- 
matographs, there are four chief modes of pro- 
cedure : (i) Placing the subject on a rotatable 
stand revolved sjmchronously with the working 
of the taking camera , (2) Causing the camera 
to circumscribe the subject, by making the 
former travel round the .subject at a speed 
regulated by the working of the camera ; 
(3) Using the camera on a .special tripod head, 
designed to give an oscillation to the camera 
whilst in operation ; and (4) Taking the subject 
in a continuous panoramic direction, at a speed 
of operating according to the movement of the 
vehicle carrying the camera. 

STEREOSCOPIC SPECTACLES 

Spectacles at one time largely used for viewing 
stereoscopic prints. They are even now used 
for viewmg stereoscopic photographs in books 
and at times when the prints cannot be placed 
in a stereoscope. The earliest form of stereo- 
scopic spectacles was made by Duboscq, of Paris, 
about 1852. Later he introduced spectacles 
which were actually skeleton box stereoscopes. 
John Parker, in the late ’fifties of the last century, 
made spectacles which were worn on the nose, 
but were encumbered with a division plate or 
blind on the bridge. 
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Stereoscopic spectacles of a different kind are 
used for mspectiiig anaglyphs. (Se^ “ Anaglypho- 
scope/') 

STEREOSCOPIC VISION 

A term used in reference to the power to see 
stereoscopic images coalesced without the aid 
of any mstrument whatsoever, briefly, it 
consists in directing the eyes* axes to a remote 
plane whilst accommodating their focus to a 
near plane. As this operation involves strain 
and considerable practice before it can ^ be 
successfully accomplished, various suggestions 
have been made to assist the observer to train 
his eyes in the acquisition of this power. Prob- 
ably the most successful method of acquirmg 
the power to see stereographs stereoscopically 
without an optical instrument is the following : — 
Referring to the diagram, cut a 
strip I in. wide out of both the 
right- and left-hand prints of a 
stereogram. The portions se- 
lected should show remote as well 
as near objects, and the foremost 
object should occupy the centre 
position in each strip. Obtain 
a piece of cardboard (preferably 
dead black) i| in. wide and about 
6 m. high . bend this at right 
angles in the centre, so that half 
may lie flat on a table, while the 
other half will stand erect. 
Place the two strips of view at 
A B, vSide by side, supported at 
the back, and at a distance of 
about 3 ft. from them place 
the cardboard E. Lower the 
eyes i, r so that they are just 
above the level of the table top 
and at a distance from E of 
about 7 in., and m such a position that the left 
eye i, sees only the strip A, and the right eye R 
sees only the strip B, each eye being prevented 
from seeing the other strip by the shutter card E. 

As the two corresponding points in the views 
A and B have a separation only of i in. instead 
of 2^ in. or 3 in. as in ordinary stereoscopic 
slides, the eyes are easily made to diverge 
their axes to this slight extent ; and the result 
is the two pictures combine and stereoscopic 
relief results. Having succeeded in coalescing 
A and B m this position, their separation may 
be gradually increased, until correspondmg 
points reach 2} in. This done, ordinary full- 
sized views may be substituted for a b, and 
when by practice in this manner the observer 
has learnt the secret of muscular control of the 
axes of the eyes, he may dispense with the 
cardboard. 
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Diagram Illus- 
trating Stereo- 
scopic Vision 


STERRY'S PROCESS 

A process of obtaining soft bromide prints 
from very hard negatives, introduced by John 
Sterry. The exposed paper is immersed for about 
a minute in a per cent, solution of potassium 
bichromate, washed and developed in the usual 
way, double the customary time being necessary. 
It will be found that the shadows retain much 
gradation. The colour of the image is not in- 
terfered with, and the process is also available 
for lantern plates. 


STIGMATIC LENS 

A lens free from astigmatism (fully described 
under its own heading). In addition, it is free 
from chromatic and spherical aberration. 

STIGMATYPE 

A process of producing pictures by setting up 
type characters consisting of dots, squares, etc., 
forming a sort of half-tone image ; introduced 
by Carl Pasol Pflege, in Vienna, m 1868. 

STIPPLE (Pr., Pointillage ; Ger., Punktierung\ 

In retouching, working-up enlargements, etc., 
the covering of surfaces or nlling-in of spots and 
imperfections with small points or dots, whether 
applied by pencil, brush, or crayon. The opera- 
tion is known as stippling, and the dotted or 
grained work, however produced, as the stipple. 
(See Retouching.*') 

In process work and lithography, “ stipple ” is 
a style of shading produced by making dots with 
a fine brush in a regular geometrical pattern, 
usually in small curves. By varying the size 
and spacing of the dots, great variety of light 
and shade is produced. Copper- and steel -plate 
engravers produce a similar stipple by means of 
a needle-point penetrating an etching ground. 
Process workers usually obtain their stipples 
ready made on copper plates, from which trans- 
fers are taken, or by means of shadmg mediums 

STIPPLETTE 

A method of quickly and mechanicaUy imi- 
tating the effect of sable brush stippling and 
hatching, introduced by T. S. Bruce, of Hamp- 
stead, m 1906. 

STOCK SOLUTIONS {See “Solutions, Making 
up.*') 

STONE, PRINTING ON {See “ Marble, Photo- 
graphs on.’*) 

STOPPERS, REMOVING FIXED 

Prevention being better than cure, both necks 
and stoppers of glass bottles should be lubricated 
with tallow, vaseline, etc. The various methods 
of removing stoppers have been summarised as 
follows:— “(I ) Press the stopper (longways) in 
one direction with the thumb (grasping the 
bottle with the fingers of the same hand) ; now 
with the other hand hold a chisel or file by the 
iron part and tap the opposite end of the stopper 
in the contrary direction to which you are press- 
ing it. ( 2 ) Place the stopper in or under a clamp 
— that of a carpenter's bench — first wrapping 
something soft round it, as a piece of leath^ or 
wool. Considerable leverage can thus be ob tamed, 
but it must not be used to too great an extent 
or the stopper will snap off. (3) A substi^te 
for the wooden clamp is the use of a key whose 
handle is just large enough to go over the 
wrapped-up stopper. These three may be termed 
the mechanical methods. The use of heat is 
also very effective in expanding the neck of the 
bottle. For this purpose we may (4) invert the 
bottle and dip stopper and neck into a saucep^ 
of hot water. A string should be tied round the 
stopper or it may drop out and the contents of 
the bottie be lost. (5) Rotate the neck of the 
bottle rapidly in the flame of a Bunsen burner. 
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This is a very effective method, but requires care. 
(6) Take one turn of a stout piece of string round 
the neck, and then by means of the two ends 
saw the string rapidly backwards and forwards. 
The heat produced by friction will cause the 
neck to expand." 

Stoppers may become fixed owing to the 
evaporation of their contents, the sohd matter 
crystallising between the neck and the stopper. 
The remedy is to pour some of the solvent used 
to make the solution round the stopper and 
renew as may be necessary, giving it time to 
work its way between stopper and neck. 

STOPPING-DOWN 

The use of a smaller stop to decrease the 
aperture of a lens with the object of improving 
the depth of focus or definition, of reducing 
spherical aberration to a negligible quantity, etc. 
{See "Diaphragms.") Stoppmg-down directly 
affects the duration of exposure, as explamed 
under the heading ‘‘ Exposure Tables." 

STOPPING-OUT {See " Blocking-out,") 

STOPPING-OUT VARNISH 

A black or coloured shellac or asphalt varnish 
or lacquer used by process etchers for stopping- 
out the portions of plates which have been 
sufficiently etched, so that these parts are pro- 
tected whilst the remaining portions can be re- 
etched. 

STOPS {See “Diaphragms.") 

STRESS MARKS 

Synonymous with abrasion marks {which see), 

STRIPPING FILMS (See “ Film Stripping.") 

STRONTIUM BROMIDE (Fr., Bromure de 
stronhum ; Ger,, Strontiumbromid) 
Synonym, bromide of strontia. SrBtg dH^O. 
Molecular weight, 355*5. Solubility, i in i water ; 
I in 30 alcohol. It is in the form of small colour- 
less crystals, obtained by neutralising hydro- 
bromic acid with strontium hydrate or carbonate. 
Occasionally it is used in collodion emulsions. 

The anhydrous salt, SrBrj, molecular weight 
247-5, occurs as a white and very hygroscopic 
powder. 

STRONTIUM CHLORIDE (Fr., Chlorure de 
strontium ; Ger., Strontiumchlorid) 
Synonym, chloride of strontia. SrCl, 6 H, 0 . 
Molecular weight, 266 5. Solubilities, i in 1-33 
water ; slightly soluble in alcohol. It occurs as 
white neecSes, obtained in a similar manner to 
the bromide, and it is used for making chloride 
emulsions. 

The anhydrous salt, SrClj, molecular weight 
158*5, also occurs as a white powder; solubili- 
ties, I m I *96 water, slightly soluble in alcohol. 

STRONTIUM IODIDE (Fr., lodure de stron- 
tium ; Ger., Strontiumiodid). 

Synonym, iodide of strontia. Sri, bH^O. 
Molecular weight, 449. Solubilities, i in -56, 
water ; soluble in alcohol and ether. It is a 
yellowish granular powder, prepared like the 
bromide. It is used the same as the bromide. 


The anhydrous salt has the formula Sri,. 
Molecular weight, 233*5. 

STUDIO CAMERA (Fr., Chambre d* atelier ; 

Ger., Atelier Kamera) 

The studio camera requires to be substantially 
made, rigidity and strength bein^ here of primary 
importance, while portability is of secondary 
importance. It should have a swing back, a 
rising and falling front, and, if possible, a long 
bellows extension for use in copying. The 
illustration shows a typical studio camera and 
stand. It is furnished with a rack and pinion at 
both front and back, so that the camera can be 
racked backward or forward at either end. Each 
end has a draw -out extension in addition. Ex- 
tending supports beneath the bellows prevent 



" sagging." The top of the stand has a tilting 
table worked by an Archimedean screw operating 
on an eccentric block, while for raising or lower- 
ing the camera a screw cog movement is pro- 
vided. The dark-slide has a roller shutter, and 
is fitted with carriers for the smaller sizes of 
plates. Some workers prefer to have the focusing 
screen and dark-slide runnmg side by side in 
grooved rails at the back of the camera, as then 
the ground glass may instantly be pushed out 
of the way after focusing and the slide simul- 
taneously brought into position. Such an 
arrangement is often provided in connection 
with the repeating back. 

STUDIO DESIGN AND CONSTRUCTION 

The studio, or “ glass-house," as it was origin 
ally called, or “ gallery " or " operating room," 
as it is more generally termed in America, has, 
from the first days of photography, received a 
great amount of attention, and been the subject 
of much theory and experiment. The earliest 
illustration of the kind of place used for portrait- 
ture in the days of the daguerreotype process is 
to be found in a drawing by George Cruikshank, 
which appeared in the Omnibus of 1844, and 
which shows an apparently semidrcular room, 
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With the sitter placed on a high platform at the 
Central point of the diameter to bring him dose 
to the completely glazed roof from which he 
received a flood of am-ronnd top lighting. Modi- 
fications of this form of studio natur^y came 
in with the advent of the wet collodion process, 
one of the earliest and most notable of these 
being the original “ tunnel ” studio, A, of Monk- 
hoven, so called from the tunnel or unlighted 
portion in which the camera was placed. The 
idea of this was partly that the operator might 
be able to focus without the use of a doth, and 
partly that the eye of the sitter, who was still 
illuminated by strong top front hght, might have 
the pupil less contracted by the latter when he 
was looking into a dark space. It was also 
thought that a more “ restful expression would 
thereby be obtained, but the opposite effect was 
often produced ; and with other improvements, 
of which the first was the side h'ghting shown in 
the diagram, the original tunnel form fell into 
disuse and is now used for copying only. 

One of the first studios constructed with side 
lighting was that of Col. Stuart Wortley {see B). 
The slopmg front light was of clear glass, and 
that at the side of corrugated glass to 7 ft. from 
the ground, thence to the roof being of clear 
glass. It had two sets of blinds, one opaque 
and one transparent, and was thus the prototype 
of the modem system of lighting. The next step 
towards the more modem forms of studio may 
be said to be the celebrated one of Rejlander, 
who brought artistic knowledge to bear upon 
his photographic work, and designed his studio 
to get the effects he desired. As shown at C, 
the erection took more the ridge-roofed form, 
which later came entirely into use ; it had 
side, top, and front lights ; all the spaces indi- 
cated in the diagram were of clear glass, though 
those in the gable ends at least were usually 
covered with semi-transparent blinds, being used 
to give some amount of diffused lighting on to 
the shadow side of the sitter. A later studio 
was that of T. R. Williams {see B), and this, 
having had to be made simply by replacing a 
solid roof by a glazed one at his premises in 
Regent Street, London, had an unavoidable 
south aspect ; the difficulties of the direct sun- 
light illumination were got over partly by work- 
ing diagonally across the apartment as shown, 
and partly by the use of no less than three sets 
of blinds, one over the other, the outer ones 
being of dark blue calico, the next of thick white 
calico, and the inner of thin jaconet muslin. In 
spite of all these difficulties of working, the 
finest photographic work as regards lighting and 
modelling, produced up to its date, was done in 
this studio by its clever user. 

Another later and, indeed, almost modem, 
south-lit studio was that of Valentine Blanchard 
(E), in which the difficulties of direct sunlight 
were got over by the use of a movable trans- 
lucent screen, as shown on the plan and section, 
and the use of partly obscured glass in the 
portions indicated by shading in the diagram. 
Diagrams P to H show the three principal forms 
of studio now in use. These are drawn in section, 
and all to the same scale, to facilitate compari- 
son, the glazed portions being shown by thin 
lines and the opaque portions of the walls and 
roof by thick ones. In the first place, all three 


studios have been drawn to an equal width of 
15 ft., but in the “ lean-to " and “ single slant " 
types narrower and wider designs have been 
also respectively indicated to illustrate the 
greater suitability of the former to narrow 
studios, and of the latter to wide ones. In the 
lean-to diagram two roofs of varying pitch are 
also shown, one at an angle of 30°, and the other 
at that of 45°, in the latter of which cases it may 
be noted that the roof becomes rather long and 
somewhat costly, a defect which, however, might 
be reduced by making the upper portion a flat, 
which, in positions in which it is readily acces- 
sible, might be utilised for prmtmg, etc. The roof 
is, of course, shorter in the case of the pitch of 
30®, but it then has the disadvantage that snow 
would lie more easily upon it, and that the 
incidence of the hght upon the sitter is made 
slightly more vertical than in the case of the 
steeper roof. This q^uestion of pitch also depends 
largely on the position of the studio and its 
surroundmgs, and in these diagrams it has been 
assumed that the glazed sides of the studios are 
facing due north, which is, theoretically, the 
ideal position, though in practice it is generally 
better to make a studio, if possible, face a little 
to the east of north, in order that the sun may 
be off it earlier m the day. The roof pitch is also 
governed by the fact that the maximum midday 
altitude of the sun in summer is a little more 
than 60° above the horizon, and that, therefore, 
unless the pitch of the roof approaches that 
angle in steepness, the sxm will shine over the 
ridge into the apartment at that time. This is 
shown m the diagrams F, G and H by the dotted 
lines to the left. In the case of a lean-to studio, 
however, it may be aSvSumed that that form 
would not be chosen unless there was already 
some structure m existence for it to be built 
against, and that it would, therefore, be prob- 
ably protected from the south, in which dasc 
the roof might be kept flatter m pitch. The 
lean-to form of roof is best suited for studios of 
from 10 ft. to 15 ft. in width, which are protected 
by other buildmgs on the south side, and for 
which a pitch of 45® for the roof is, therefore, 
very suitable. 

The ridge form has the advantages that it is 
easy of construction by the ordinary builder ; 
that almost any width can be covered by it ; 
that it gives plenty of headroom for the easy 
moving about of backgrounds (the square in 
each diagram represents an 8-ft. stretched back- 
ground), and that its roof may be made almost 
of any patch desired. That in the diagram is 
at an angle of 45®, in which case, however, unless 
erected in a sheltered position, it would require 
a sun-screen on the ridge, at least, at midsummer. 
By making the slope of the roof 60®, and putting 
a flat on the top, this could be avoided, and the 
size of the roof be kept down, but in that case 
the “ single slant ” form, as shown in the last 
diagram, would be preferable. One of the defects 
of both the lean-to and the ridge forms of a 
roof is, that as ordinarily constructed, it is 
frequently necessary to make the wall plate at 
the eaves of such dimensions that it becomes a 
positive obstruction to the light, cutting it in two, 
and so producing a double high-light in the eye 
of the sitter which has to be either taken out 
by the use of the knife on the negative or by 
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that of the brush on the print. In those two 
forms of studio, also, there is the necessity of 
having two complete sets of blinds, which when 
both dark and fight ones are used, as is most 
generally desirable, involves a great complica- 
tion of cords, wires, and pulleys, to distract the 
attention of the operator. For these reasons and 
others, the single slant form of studio has of late 


obtained. Of course, like most other things, the 
single slant studio is not absolutely perfect, it 
being sometimes not easy to get quite all the 
top light required, and, unless it is wide enough 
for one to work across it, it is not altogether a 
good studio for copying ; yet for a fairly wide 
design, in which case there is also obviously more 
head room, it is a capital form for general portrait 




E. Blanchard’s Studio 



B. Wortley’s Studio F. Lcan-to Studio G. Ridgc-form Studio 


years come more and more into favour, and 
with it, when roofed to an angle of 6o®, the 
direct rays of the sun are excluded ; there is no 
trouble with snow or leakage ; the glass is easily 
clewed both inside and out ; and with opaque 
blmds pulling down from the top and up from 
the bottom, on spring rollers, and a series of 
transparent ones nmning on horizontal wires 
within, all varieties of lighting can be easily 


work, and is generally considered the best and 
most modem form of construction. 

With regard to the diagrams P, G and H, it 
may be noted that the dotted lines to the right 
enclose between themselves and the base or 
ground line, an angle which may be subtended 
by adjacent buildings without the latter obstruct- 
ing much, if any, of the lighting of the studio 
itself. In neither of the forms of studio shown 
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Studio Portraiture 


is it necessary to carry the side lighting down to 
within less than 3 ft. from the floor, and in most 
single slant designs 4 ft. 6 in. will be found quite 
suflicient. Neither in any studio, unless it be 
very short indeed, is it necessary to carry the 
side of top light right to the ends, from 3 ft. to 
5 ft. at the extremities being preferably built 
solid to admit of the shading of backgrounds 
and the getting of a dark atmospheric space 
behind the sitter when required. 

The length of the studio may be anything from 
20 ft. to 35 ft., less being too short for the use 
of ordinary portrait lenses for full length figures, 
and a greater amount being of not much real 
practical use. A good amount of width is, how- 
ever, always an advantage. A very fairly pro- 
portioned studjo IS one in which the width is 
rather more than half the length. As regards 
height it must be remembered that all tie rods 
and similar obstructions must be at least 9 ft. 
from the ground to allow of the movement of 
strained backgrounds beneath them ; also that 
as the intensity of light decreases m the ratio 
of the square of the distance from the source, 
a very high studio may have a disadvantage m 
that respect. 

The glazed portion of the studio should be 
executed in one of the many forms of patent 
glazing without putty which are now on the 
market. Clear glass is desirable m most positions, 
as transmitting most light, but if the situation 
is overlooked, or nccessaril)’^ of such an aspect 
as to receive the direct rays of the sun, some 
kind of obscured glass may be used, the varieties 
known as rolled and fluted plate being those 
which stop the least amount of light. 

In planning a studio, the entrance doors and 
those of the dressing-room and dark-room should, 
if possible, be kept in the unlighted side so as 
not to interfere with the use of both ends, which 
may with advantage be fitted up as permanent 
fixed backgrounds, with plain or papered walls, 
Ivincnista or other relief work, panelling, tapes- 
try, or whatever form of artistic decoration, 
suitable for backgrounds, that the taste of the 
designer may suggest. In the matter of studio 
decoration generally, light and pleasant tints, 
such as warm and delicate greys and greens, may 
be recommended, but heavy and sombre colours 
should be avoided as absorbing light ; strong 
reds and yellow are unsm table on account of the 
non-actinic character of the light reflected from 
them. 

A good smooth floor is, of course, a necessity 
to facilitate the easy movement of cameras, 
furniture and backgrounds, and if a stained and 
olished or parquet floor is not attainable, the 
est covering for an ordinary one is good inlaid 
linoleum, on which a few good rugs will produce 
a pleasing effect. I). B. 

Studio Blinds . — The amount and direction of 
the light admitted to the studio is usually regu- 
lated by means of sprmg-roller blinds, of dark- 
blue or dark-green lining. It is advisable to 
have a double set for all the glazed portion of the 
studio, overlapping after the manner shown in 
the illustration. One set, A a, should draw from 
top to bottom in the ordinary way, while the 
other, B B, is arranged to pull up from bottom 
to top by cords passed over piuleys, P p, and 
carried down again, the free ends being then 
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fastened to brass hooks, h h. The number of 
blinds required will depend on the size of the 
glazed portion, which need not be of very large 
extent. They should not be too wide, or the 
lighting will be less under control ; about 2 ft. 
is a convenient width. Where there is a good 
unobstructed light, white calico blinds are 
frequently fitted underneath the dark ones, to 
secure any desired degree of softening. Many 
workers prefer, instead of this, to have loose 
white muslin curtains running on wires behind 
or in front of the dark bhnds, while another 
alternative is to paste white tissue paper on the 
glass, or to glaze the studio with ground glass. 
The last two methods have the disadvantage 
that they may obstruct too much light on dull 
days. When it is not desired to incur the 
expense of blinds, dark curtains made to run on 
wires or rods may be substituted. 

Greenhouse as Studio. — Generally, a greenhouse 
IS glazed on two, three, or four sides, and pro- 
bably down to within i ft. or so of the ground, 
thus admitting light all around the figure. It 



is necessary to block out all unnecessary light 
by gluing Willesden waterproof paper, or similar 
material, on the inside of the glass. The choice 
of aspect depends on whether the studio is to 
be used most frequently m the morning or in 
the afternoon ; if the former, choose a western 
aspect, and if the latter, an eastern aspect. If 
the studio IS likely to be used at any time, heavy 
opaque blinds should be provided for each side ; 
or one set of blinds may be made to do duty for 
either side as required by simply changing over 
tlie cord. The opaque blinds and the interior 
of the studio may be painted a light grey colour. 
Spring blinds are best for the roof, and two sets 
will be required, each blind being about 2 ft. 
across ; one set should be of a dark blue (not 
a green-blue material), and one set of white 
caheo. To regulate the hght from the side, dark 
blue blinds on small brass rings, suspended from 
a wire, can be used. 

STUDIO PORTRAITURE 

The chief considerations in portraiture are 
dealt with under that mam heading, but there 
remain a few special points in studio work that 
should be mentioned. The conditions of light 
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ing in a studio allow of numerous effects that 
are quite impossible in ordinary rooms. The 
large amount of available light should be con- 
trollable by blinds, and when the sitter enters 
the studio the top light should always be ob- 
scured. Otherwise the glare will be found to be 
too strong for most people, producing a screwing 
up of the eyes, thus giving a false expression ; 
whereas, by having a subdued light when the 
model enters, one is able to study features under 
more normal conditions, and to arrange the pose 
before letting in bright light. Having attained 
the desired position, the light is arranged by 
opening the blinds where required. In this way 
it is much easier to notice the different effects of 
light and shade than by having the full amount 
of light open and gradually cutting it off. The 
photographer must cultivate the art of making 
the sitter feel at ease in the studio, it being im- 
possible to obtain a successful portrait if there 
is a feeling of constraint. Avoid the appear- 
ance of all unnecessary appliances ; make the 
studio appear as much like an ordinary room as 
possible, with interesting pictures, books, plants, 
etc., to divert the sitter's attention from any 
idea that he is in some strange place. Have 
everything ready and at hand that may be re- 
quired. 

STUMPING 

The application of powdered colour to a photo- 
graphic print or enlargement by means of a 
paper or leather stump, or with a finger-tip, 
the print being first prepared by rubbing with 
very fine pumice powder 

SUBMARINE PHOTOGRAPHY 

This is an application of photography which, 
probably on account of the very speaal appar- 
atus, and the great difficulties encoimtered, has 
received but httle attention. Attempts have 
been made from time to time, and with varying 
success, to photograph the bottom of large rock- 
pools and shallow lagoons, by connecting the 
camera with a tube of large diameter, pomted 
downwards through the water. A speaal raft 
having a well in its centre, to carry the downward- 
pointing photographic apparatus, has been used 
with success ; the shadow cast by the raft cuts 
off all sky reflections. By working at sunrise 
and an hour or so before sunset, a kind of obhque 
lighting was obtained which gave very pleasing 
results, the exposures varying from nVtk of a 
second to two seconds, accordmg to the depth of 
water, lighting, etc. Green-sensitive orthochro- 
raatic plates were found to yield the best results, 
the greenish yellow tint, caused by the oblique 
rays of the sun passing through the .sea-water, 
acting as a kind of natural compensating filter. 

The actinic value of light decreases very rapidly 
with increasing depth of water, so that some 
means of artificial illumination soon becomes 
necessary. This at once presents many diffi- 
culties, as special apparatus to hold the illu- 
minant becomes necessary, and is rather costly 
to construct, owing to the perfect fitting necessary 
to make every part water-tight. Heavy plate 
glass must be used for the wmdow of the illu- 
rainant box, and the box itself must be well 
weighted to insure its sinking to the bottom on 
an even keel. The box must be fairly large, so 


as to permit of a good sized window, and also 
a full charge of magnesium powder being used. 
The best results wifi be obtained by using two 
such illuminant boxes, sunk one on each side 
and slightly in advance of the camera, which 
also must be enclosed in a water-tight, glass- 
fronted, weighted box. Both the camera shutter 
release and the ignition of the magnesium flash 
can be worked by electrical switches. One 
trouble which may spoil many exposures is the 
condensation of moisture on the inner surface of 
the glass front of the box carrying the camera, 
due to warm moist air within the box. The glass 
should be very carefully cleaned, the box kept 
as cool as possible, and if there is great variation 
between the temperature of the air and the floor 
of the sea, a small quantity of calcium chloride 
may be placed m the box at the moment of 
closing it. This will be found to act as a pre- 
ventive of condensation. F. M-D. 

SUBSTITUTION PROCESS {See “Ceramic 
Process.") 

SUBSTRATUM (Fr., Substratum ; Ger., Unter- 
^uss) 

A solution, generally of gelatine and chrome 
alum, poured over a plate or other support to 
cause the sensitive film to adhere to its support. 
A dilute solution of sodium silicate (i m 3CX)) 
has also been used for this purpose, but it is by 
no means a safe remedy, as its alkaline nature is 
apt to act on the emulsion. Diluted albumen 
and a decoction of glasswort (Fr., Percepierre , 
Ger., Glaskraut) have also been suggested. The 
chrome gelatine solution is prepared as follows : — 

Gelatine . . * 37 gi*®. 4*25 g. 

Distilled water to . . 20 oz. 1,000 ccs. 

Allow to soak for an hour, melt by the aid of a 
water bath, and add — 

Chrome alum ( 2 % sol. ) .185 mins. 1 9 ccs. 

This should be applied freely to the plate, and 
the latter then set up to dram and dry. 

SUGAR IN GELATINE 

Ordinary sugar is occasionally added to 
gelatine solutions, particularly for the carbon 
process, to render it more soluble and to prevent 
spontaneous insolubilisation after sensitising. 
Its action is purely mechanical, as it dissolves 
out in water. 

SUGAR OF LEAD (S^e “ Lead Acetate.") 

SUGAR OF MILK 

Synonyms, lacto.se and milk sugar. 

It 13 prepared from milk by coagulating the 
proteid and evaporating the whey to a syrup, 
when crude sugar of milk will crystalhse out ; 
it is then recrystallised, when it forms white 
rhombic crystals. It is used chiefly in the 
preparation of dry powder developers. 

SULPHIDE TONING 

Bromides. — Success depends on the use of a 
fresh developer for each print, full development, 
drying after fixing and before toning, and 
thorough bleaching to a light colour. 

Two stock solutions should be prepared, each 
of which will keep indefinitely. 
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Bleaching Solution A 

Potassium fern cyanide i oz. no g. 

Potassium bromide . ij ,, 165 ,, 

Water to . . . 9^ „ 925 ccs. 

Bleaching Solution B 
Mercuric chloride . 120 grs. 28 g. 

Potassium bromide .120 ,, 28 „ 

Water to . . .10 oz. 1000 ccs. 


The table shows the number of parts of these 
solutions and of water required to produce a 
variety of tones : — 



Rich 

brou'n 

r older 
broitni 

Deep 

brown 

Brown- 

black 

Pure 

black 

Bleach 
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' I 

i 
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Bleach. 

sol. B — i 

I 1 

I 
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Water 

II 

,0 j 

loj 


9J 


After bleaching thoroughly, the print must 
be washed ; in addition, an acid bath must 
be used whenever the workmg solution contams 
solution B The aad bath is hydrochloric 
acid 30 mins., water about 6 oz. ; its object 
is to prevent the combination of the mercury 
with the gelatine. The print should be taken 
from the bleaching solution, washed in about 
three changes of water, and then immersed in 
the acid solution for two or three minutes. A 
second and third acid bath should be used, 
and then the print washed again for about 
twenty minutes in several changes of water. 
When the toner for pure black is used for 
bleaching, the print is intensified considerably, 
and allowance must be made in printmg. There 
IS also a slight strengthening when using the 
solutions for deep brown and brown-black. 

When sufiicicntly washed after bleaching, the 
prints should be treated with the sulphide 
solution. Prepare a stock solution of 520 grs of 
sodium sulphide in 10 oz. of boiling water, stor- 
ing it in a screw-stoppered bottle. The working 
solution IS 40 mins, of the stock solution in 
sufficient water to make 1 oz. This should 
be used once, and then thrown away. 

Fine red and red-brown tones can be obtained 
by substituting a stock solution of 1 oz. of 
sodium sulphantimoniate (Schhppe’s salt) and 
i oz. of sodium carbonate m sufficient water to 
make 9J oz. 

The prints are bleached in : — 

Bleaching solution A . .1 part 

Water ii parts 


Wash for half an hour, and immerse in one of 
the following mixtures : — 



Red 

Red- 

Warm 


chalk 

brou>n 

brown 

Sod. sulphantimoniate sol. 

I 

2 

2 

Sodium sulphide sol. 

— 

i 

i 

Water .... 

II 

»4 

24 


The prints should be washed thoroughly for 
about half an hour, and then dried. Bleaching 
solution B — the mercuric solution — must not 
be used with sodium sulphantimoniate. 


P.O.P . — Many attempts have been made to 
introduce a method of tomng P.O.P. by the 
sulphide process, but they have not been suffi- 
ciently successful to render the process suitable 
for ordinary working. 

SULPHIDING {See “ Sulphide Toning.”) 

SULPHITE (Pr., Sulfite , Ger., Sulfit) 

A salt formed by the replacement of the 
hydrogen in sulphurous acid, H^SOj, by a metal, 
as, for example, in sodium sulphite, Na^SOa. 

SULPHOCYANIDE POISONING 

The question as to whether the sulpho- 
cyanides of ammonium and sodium are poisonous 
or not has been a matter of controversy. Dr. 
Heffter, of Leipzig, m 1896, took several doses 
of sulphocyanides without feeling any ill effects. 
On the other hand, it should be said there is 
the oft-quoted case of a Cambridge lady who, 
in 1894, was poisoned by taking less than 5 grs., 
the doctor stating that 3 grs. were sufficient 
to cause death. Dr. Leo Baekeland stated at 
the time that “ it is a ridiculous mistake to 
think that the sulphocyamdes are poisonous. 
There is certainly a confusion here with 
cyanide, which is really one of the most powerful 
poisons known.” In any case, the admission 
of ammonium sulphocyanide, either by itself or 
m a gold toning bath, into cuts or sores upon 
the hand causes much trouble, and it is better 
in all cases to treat it as if it were a poison. 

SULPHO-PYROGALLOL {See “ Berkeley's 
Sulpho-p3U'ogallol.” ) 

SULPHUR (Fr., Soufre , Ger., Schwefel) 
Synonym, brimstone. S. Atomic weight, 32. 
A non-metallic element, occurring native in 
many parts of the world. It is a brittle solid, 
lemon-yellow m colour, and tasteless. Solu- 
bilities, insoluble in water , soluble in carbon 
disulphide, turpentine, benzol, and slightly in 
warm alcohol. The sublimed vSulphur (flowers of 
sulphur) IS the purest commerci^ form. 

SULPHUR DIOXIDE {See “ Sulphurous Acid.”) 

SULPHUR TONING 

A method of toning in which free sulphur 
compounds are used. Bromide prints may be 
immersed in a hot solution of alum and “ hypo,” 
and silver prmts, deeply printed, m an aad 
“ hypo ” bath. In the second case, the result 
IS fugitive. It will be noted that these are 
combmed toning and fixing methods. 

Sulphur toning is frequently an accidental 
effect. In some forms of the combined toning 
and fixing baths, if the bath is overworked and 
the gold becomes exhausted, toning will still 
continue, the change in colour being due to 
the deposition of sulphur on the silver image. 
Sulphur prmts arc hable to discolour, deteriorate 
and fade. 

SULPHURATED POTASH {See ‘ Potassium 
Sulphide.”) 

SULPHURET OF AMMONIA {See ‘‘ Ammo- 
nium Sulphide.”) 
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SULPHURET OF CARBON {See “Carbon 
Disulphide.") 

SULPHURETTED HYDROGEN {See “Hy 
drogen Sulphide.") 

SULPHURIC ACID (Pr , Acide sulfurique ; 
Ger., Schwefel Sdure) 

S3rnonym, oil of vitriol, II2SO4 A heavy, 
oily, colourless liquid; specific gravity, 1*84 
(= 98 per cent. HaS04 by weight). It is 
intensely corrosive and chars all organic matter 
it touches. It is used to acidify some developers, 
and occasionally with chrome alum as an 
addition to the “ hypo " fiLxing bath. Great 
caution is necessary when mixing solutions 
with sulphuric acid, and the latter should be 
added slowly to the water, etc., not the water 
to the acid. 

In process work, this aad is not much used, 
but it forms with potassium bichromate a good 
pickle for cleaning glass, and with chromic 
acid a cleaning bath for copper etching, the 
latter solution bemg also good for mattmg a 
copper plate. In electrotypmg, sulphuric acid 
is largely used in makmg up the copper deposit- 
mg bath. 

SULPHURIC ETHER {See ‘ Ether ") 

SULPHUROUS ACID (Pr., Acide sulfur eux : 
Ger., Schwefiige Sdure) 

Synonyms, .solution of sulphur dioxide or 
sulphurous anhydride, hydric sulphite H,SOj, 
or more correctly, SO, -f H.O. Solubilities, 
miscible with water and alcohol. It is a colour- 
less liquid smelling strongly of sulphur dioxide, 
and containing about 6 per cent, of SOj. Mole- 
cular weight, 82. It IS ob tamed by deoxidising 
sulphuric add with copper or mercury, or by 
burning pyrites. It is used as a preservative 
and to acidify the fixing bath. 

SULPHUROUS ANHYDRIDE {See “Sul- 
phurous Acid.") 

SUN, PHOTOGRAPHING THE 

Very little interest attaches to photographs 
of the sun taken with cameras fitted with lenses 
of ordinary focal lengths, but good results may be 
obtained by means of medium or high-power 
telephoto equipments. If the equivalent focal 
length is sumcient to give an image about i in. 
or more in diameter, the photographs would 
probably be of value for sdentific records of the 
phenomena taking place on the sun’s surface. 
In the case of the photographer merely wishing 
to obtain a chance record, there is no necessity 
for providing any mounting, or, in fact, any 
accessories beyond some means of holding the 
camera steadily in the direction of the sun, and 
an exposure shutter giving the most rapid expo- 
sure it is possible to make. Use any good brand 
of slow plates, preferably of the fine-gram 
variety, and develop with a rather hard deve- 
loper, as in most cases over-exposure will be 
experienced in spite of the rapid shutter. 

If records of more perfect astronomical value 
are desired, the only difference will be an improve- 
ment of the mounting of the camera, to allow of 
repeated exposures without constant readjust- 


ment of the image, and for large-scale work an 
increase of the aperture and focal length of the 
lens system employed. In most cases an equa- 
torial mounting will be found necessary, with 
clock-driven mechanism adjusted to the solar 
rate of movement. For the telephoto camera, 
however, either a positive or a negative secondary 
magnifier may be employed, the actual system 
chosen depending on the choice of the operator. 
Both methods are in constant use, and give 
practically equally good results, although, of 
course, the positive magnifier makes the appa- 
ratus more cumbersome. With such cameras the 
photographs will show simply the white round 
disc of the sun, wuth, at times, groups of dusky 
spots showing in belts across the middle regions. 
By means of a special spectroscopic attachment, 
called the spectroheliograph, it is now possible 
to screen oft all Ught from the plate, except that 
of one particular colour, and on photographs 
thus taken it is found that certain patches of the 
surface are rendered much more prominent than 
on the ordinary pictures in integrated sunlight. 
Instruments of t^s type are now installed at all 
the chief observatories of the world. 

(For notes on the phenomena to be photo- 
graphed round the sun on special occasions, see 
under the headings “ Corona Photography," and 
“Eclipses, Photographing.") 

SUNNING-DOWN 

Any part of a P.O.P. print that is white or too 
light and devoid of detail may be toned to a 
pale grey by simning-down. A shield is cut and 
laid over the parts of the print that it is desired 
to protect, the print being put in a printmg 
frame under a piece of plain glass 

SUNSET EFFECTS 

Although the beauty of a sunset effect is 
so largely dependent on colour, the mono- 
chromatic rendering by photography is fre- 
quently charming and suggestive. The technical 
difficulties are, however, often very considerable. 
The light, although visually brilliant, is more 
or less non-actmic, and an exposure that is 
ample for the sky itself is far from sufficient 
for the rest of the subject. The discrepancy is 
not so great in the case of the sea as in the 
case, say, of a wooded landscape, or when there 
are dark foreground objects. Hence some of the 
most successful results are those showing the 
sun setting over the water. As the light at 
sunset is frequently rich in yellow and red, 
rather than blue, rays, the use of an ortho- 
chromatic plate, or, preferably, a panchromatic 
plate, IS advisable. Under-exposure may pro- 
duce greater contrasts in the sky, but it deprives 
the rest of the picture of that subdued luminosity 
which is one of the charms of sunset, 

Simrises are similar in character and effect 
to sunsets, but do not receive nearly the same 
amount of attention from photographers. 

SUPER.SATURATED SOLUTIONS 

Over - saturated solutions; those overcharged 
with the salt. A saturated solution of mercuric 
chloride in plain water may, for example, 
be made to take up more of the salt by adding 
hycb-ochloric acid. The use of such solutions is 
not recommended in photography. 
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SUPPLEMENTARY EXPOSURE {See 
“ Auxiliary Exposure.*’) 

SUPPLEMENTARY LENSES 

Lenses employed to increase the usefulness 
of other lenses by altering the focal length. 
Uerogy issued a portrait lens fitted with two 
supplementary lenses, one being positive and 
the other negative. J. Traill Taylor developed 
the idea by fitting a series of lenses upon a 
slide or wheel which was placed between the 
lenses of a rapid rectilinear. Later, supple- 
mentary lenses were used on many hand cameras 
to take the place of a focusing adjustment ; 
the Kodak portrait attachment is an example. 
Achromatised supplementary lenses for por- 
traiture, copying, distant and wide-angle work 
are sold under the name of “ planiscopes.” When 
a lens is set to its infinity focus and a supple- 
mentary lens is fitted close in front of it, an 
object placed at a distance equal to the focal 
length of the supplementary lens will be sharply 
<lefinecl upon the screen. Thus a spectacle 
lens of 40 in. focal length will enable an object 
at that distance to be photographed without 
focusing or additional camera extension. 

SUPPLEMENTARY LIGHTING 

Auxiliary exposures have been referred to as 
supplementary lighting, but the term more 
correctly refers to the system of casting addi- 
tional light upon the subject by means of 
reflectors, mirrors, or magnesium light, in 
addition to daylight. Magnesium ribbon or 
powder is largely used for lighting up dark 
corners of interiors, etc. In interior work, 
such as crypts, the burning of a few inches of 
magnesium behind a pillar or other object helps 
exposure considerably. A mirror can be used 
in a similar way ; it should be held in the path 
of the sun’s rays, winch are reflected by the 
mirror on to the darker parts of the view, the 
mirror being kept on the move and, of course, 
out of the field of view. Mirrors are of the 
greatest service for supplementary lighting 
when copying in picture galleries. 


SWEATING OF THE SCREEN 

In working the half-tone process with wet 
collodion or collodion emulsion, especially m 
winter time, considerable trouble is met with 
owing to the condensation of moisture on the 
screen — commonly known as “ sweating.” The 
remedy is to warm the screen, or to mb over it a 
trace of glycerine, or coat it with a thin film of 
gelatine J oz., acetic acid ^ oz., warm water 20 oz. 

SWELLED GELATINE PROCESS 

Before zinc and copper etching were fully 
developed this process was largely worked, 
but it was roundabout and uncertain. A thick 
glass plate was coated with a thick layer of 
bichromated gelatine, and after being dried 
was exposed under a line negative. The plate 
was then placed m a dish of dean cool water, 
when the swelling began immediately. The 
parts of the gelatine film not acted upon by 
light absorbed water and swelled up. The 
exposed parts remained at their original level. 
When the relief was thought to be sufheient, 
the plate was removed to a hardening bath of 
chrome alum, citric aad, and water. Whilst 
still moist, a plaster cast was taken from the 
gelatine relief, and when this was dry it formed 
a matrix for a wax mould for electrotypmg. 
If a stereotype was required a second cast had 
to be made from the first, as the latter was in 
relief lines, which would have produced an 
intaglio result in the stereotype. The process 
IS full of difficulty and uncertainty, and the 
operations take a long time. 

SWING BACK (Fr., Bascule ; Ger., Bewegliche 
V%strsche%be) 

An adjustment by means of which the camera 
back may be inclined towards or away from the 
lens. The simplest form of swing back is merely 
hinged at the bottom to the baseboard, but it is 
preferable to have it pivoted at the centre. The 
swing back is used when the camera has to be 
tilted to include the top of a high building. In 
such a case, the upright lines of the buildmg 
would be shown converging towards the top, as 



Use of the Swing Back 


SUTTON, THOMAS 

Died, 1875. An active photographic experi- 
menter from i8;6 to 1872. Founder and editor 
of Photographic Notes, and the inventor of 
a panoramic camera. In 1862 he invented a 
plan for giving paper a coating of indiarubber 
dissolved in benzole, before albumenising. In 
1859 he invented a fluid lens. 

SWANTYPE 

A half-tone process devised by J. W. Swan, 
and differing from the ordinary half-tone process 
only in the manipulation of screens and stops. 


if the building were falling over backwards. By 
bringing the swing back into operation, as at 
A, so that the focusing screen is parallel with the 
building, the lines are rendered vertical. The 
tilting of the lens with regard to the plate neces- 
sitates the use of a small stop, and it is better 
to avoid inclining the camera if the same result 
can be obtained by using the rising front. 
Another employment of the swing back is when 
objects at different distances are required to be 
equally sharp without stopping-down, as, for 
instance, the knees and hands as well as the 
head of a sitter in portraiture, or the foreground 




Swing Front 


534 


Szczepanik*8 Process 


and middle distance of a landscape. Near objects 
are always brought to a focus farther from the 
lens than distant ones, as shown at B, where the 
foreground of the picture is seen to be focused 
at F, beyond the position of the ground-gla^ 
screen s, when the distance D is sharp, while if 
the near foreground is in good definition the 
distance is thrown out of focus. By inclining 
the swing back outwards, as at C, both fore- 
ground and distance are in focus at once. This 
method of equalising the focus must be used 
cautiously, as it has the defect of introducing 
a slight distortion. Some cameras are provided 
also with a side-swing, the camera being then 
said to have a double swing back. 

SWING FRONT (Fr., Planchette d. bascule; 
OtT.y Bewegltches Objekttvbreti) 

An adjustment in which the camera front is 
hinged to the baseboard frame, or is pivoted at 
its own centre, so that the lens may be swung 
upward, or downward. The principal advantage 
is that high buildings may be included on the 
plate without having to tilt the camera. It is 
necessary to keep the back vertical, and some 
stopping -down of the lens is usually required, 
for which reason it is preferable whenever pos- 
sible to employ the rising front movement mstead, 
as this enables the lens to be used at a larger 
aperture. The use of the swing front has the 
same effect as that obtained by tilting the 
camera and usmg the swing back, but the lens 
IS not so easily kept with its axis falling on 
the middle of the plate. Many field cameras 
have a swing adjustment to both back and front. 

SYMBOLS {See “ Element " and “ Solu- 
bilities.") 

SYMMETRICAL LENS 

A lens in which the two combinations have 
similar curves and balance one another. 

SYMPATHETIC PHOTOGRAPHS 

A plain piece of paper is coated with a lo pel 
cent, solution of gelatine, dried, floated upon 
a lo per cent, solution of potassium bichromate, 
and dried in the dark. The paper is exposed 
under a positive, say an unmounted lantern 
slide. The print, with the image showing very 
faintly, is then immersed in a lo per cent, 
solution of cobalt chloride, when the parts not 
acted upon by light wiU absorb the solution. 
The pnnt is then washed and dried. A faint 
image will be seen, and this will change colour 
according to the condition of the atmosphere. 
When the weather is fine and dry or heat is 
applied to the print, the picture will be of a 
pretty blue colour, but when damp the colour 
will change and the picture almost disappear. 
(See also " Barometer, Photographic.") 

By the Stone method the image is composed, 
as above, of gelatine rendered insoluble upon 
unsized paper ; when the paper is dipped m 
water the image appears by reason of those 
portions of the picture having no gelatine 
upon them becoming comparatively trans- 
parent ; as the picture dries the image dis- 
appears. Stone's sensitive solution was : Water, 
5 oz. ; gelatine, ^ oz. ; potassium bichromate, 
24 grs. Unsized paper was coated with this 


(warm), dried in the dark, printed under a 
negative, and soaked in warm water. 

SYNCHROMIE 

A four-colour printing process in which all 
the colours are printed at one impression, 
invented by Vittorio Turati, of Milan. A 
mosaic of pigment colour was formed on the 
bed of the printing machine, and, the surface 
being damped, impressions were taken off on 
to paper. 


SYNTHETIC GUM {See " Arabin Gum- 
bichromate Process.") 


SYNTHOL 


A trade name for a developer in powder form, 
a hydrochloride of diamido-orcinol. CgH(CH8) 
(OUjliNHjHCl)#!. It is said to be obtained 
from various plants, the mother substance 
being orcin. It is very soluble in water and can 
be used in conjunction with sodium sulphite 
without an alkah, like amidol. A working 
formula is : — 


Sodium sulphite . 
Potassium bromide 
Synthol 
W ater 


300 grs. 6S g 

5 M I-I n 

30 M 6-8 „ 

10 oz. 1,000 CCS. 


SYPHON (Pr., Siphon ; Ger., Heber, Siphon) 

An appliance for drawing off water or other 
liquid from a vessel without disturbing the latter. 
A simple syphon may be made with a bent lead 
pipe, one end of which is longer than the other. 
The short arm is corked and the tube filled with 
w^atcr, the long arm being then also corked. The 
short end of the pipe is introduced in the vessel 
and the cork removed ; then on taking out the 
other cork the syphon will commence to work, the 
liquid in the vessel rising up the tube and dis- 
charging. Another convenient device is a short 
length of rubber tubing with spring clips for the 
ends. Some syphons are provided with an ad- 
ditional tube joined near the end of the long arm , 
by its means, the liquid is drawn over the bend 
by suction. 

SZCZEPANIK'S PHOTO-WEAVING PRO- 
CESS 

Jan Szczepanik invented an ingenious method 
of producing the cards for the Jacquard loom 
by photographic means. His method is based 
on the half-tone process, and consisted in tlie 
use of a series of special ruled screens and 
variously shaped diaphragms which produced 
a negative in square dots something like a 
design for crewel work. This negative was 
printed by means of sensitised fish-glue on to a 
zinc plate, the image being developed, so that 
the dots were isolated, with spaces of bare zinc 
around them, and in some parts there were no 
dots at all, as the light and shade of the picture 
demanded. The plate was then put into an 
electrical apparatus, so arranged that a tracer 
point passed m lines over the plate, the point 
alternately making and breaking contact as 
it passed from the enamel film dot to bare 
metal. Thus an electrical current was inter- 
mittently transmitted to a Jacquard punching 
machine, the keys of Which were operated by 
the current. 




TABLET CRUSHER 

An appliance for pulverising “ tabloid and 
other compressed chemicals, and consisting of 
a round metal receptacle, in which fits a peculiar 
form of stopper which may be used as a pestle. 
The “ tabloid ” is placed in the receptacle and 
reduced to powder by working the stopper. 

“TABLOIDS'* 

A proprietary name (registered in 1884) for 
compressed chemicals made by the successors 
of Brockendon, who, m 1842, originated com- 
pressed chemicals in the shape of bi-convex 
discs. They contain chemicals in correct and 
known quantities, and need simply to be dis- 
solved in the required amount of water to make 
a working solution. There are many other forms 
and makes of compressed chemicals. 

TACHYSCOPE (Fr„ T achy scope , Gcr., Tachy- 
skop) 

A form of zoe trope invented by Ottomar 
Anschutz, of Lissa, and used to reconstruct the 
appearance of motion from amraal photograph.^ 
taken m scries. It consisted of a shallow 
cylinder into which a bent strip of photograph.^ 
was inserted. The strip was pierced with up- 
right narrow slits between the photographs, 
the number of slits corresponding with that of 
the pictures. The advantage was that a variable 
number of photographs might be used to form 
a series, whereas with the zoetrope the number 
must always correspond with the slits in the 
fixed side. Anschutz also invented an electrical 
tachyscopc. 

TALBOT, HENRY FOX 

Bom 1800, died September 17, 1877. Retired 
from public life in 1834 to devote his whole 
time to scientific work. While sketching at 
Lake Como with Wollaston’s camera luada in 
October, 1833, he was struck with the idea of 
fixing images produced by that instmment, and 
SIX years of steady work at the problem followed. 
He was to some extent successful, and on 
January 31, 1839, he read before the Royal 
Society a paper on the process, which he called 
“ Photogemc Drawing ” ; this paper was after 
wards published in the Philosophical Maga~ 
zine. Prof. Faraday exhibited at the Royal 
Institution on January 25, 1839, a collection 
of Fox Talbot’s “photogenic drawings,” which 
were produced solely by the action of light, and 
at the same time described the process {which 
see, under the heading “ Photogenic Drawing ”). 
Daguerre was experimenting at the same time, 
and published his results in 1839, but the methods 
of the two men were different, that of Fox 
Talbot giving an image on paper, whereas that 
of Daguerre produced an image upon a polished 
silver surface. The calotype process, often 


called the talbotype process, was patented by 
Fox Talbot on February 8, 1841, and was the 
subject of the third British photographic patent. 
Fox Talbot in 1843 patented the use of a hot 
solution of sodium hyposulphite for making the 
pictures of his proces.s whiter and more per- 
manent ; Sir Jo^ Herschel had suggested it m 
1819, and again advocated its use in 1843. In 
1843 Fox Talbot took his process to Pans, and 
in the following year (1844) began to publish his 
famous work “ The Pencil of Nature.” After the 
introduction of the Archer collodion process in 
1851, he devised a modification of it by which 
shorter exposures were possible. A year later 
he invented a process of engraving upon steel 
plates by means of photography, and in 1854 
he introduced albumen to give a gloss to the 
surface of paper on which photographs were 
printed. The calotype (or talbotype) process 
of making negatives upon paper was largely 
used by amateurs of the period, it being less 
costly and troublesome than the daguerreotype 
process, which was preferred by the profes- 
sional portraiti.sts. 

Talbot was the first to describe the use of 
line and network screens for the purpose of 
breaking up the image into dots, and tor this 
purpose he made use of cr^pe, silk gauze, muslin, 
and lines ruled on glass. He did not realise, 
however, the idea of optical formation of the 
dot m the negative as now practised. 

TALBOTYPE {See “ Calotype, or Talbotype, 
Process.”) 

TALC {See “ Chalk, French.”) 

TANK DEVELOPMENT {See “ Development, 
Stand.”) 

TANK, WASHING {See “Washing Tank.”) 

TANNIC ACID {See “Tannin.”) 

TANNIN {Fr., Acide tanmque ; Ger., Gerh- 
sdure, Gerbstoff, Tannin) 

Synonym, tannic or digallic acid. C14H10O,. 
Molecular weight, 322. Solubilities, i in i 
water, i in *6 alcohol. A lustrous, faintly yellow 
amorphous powder extracted from gall nuts and 
all kinds of bark. It has been recommended as 
a hardening agent for prints, but it forms an 
insoluble compound with gelatine which darkens 
in light. 

In process work, tannin is sometimes used as 
an ingredient m the etching solution for collot3^e 
plates, with the object of hardening the gelatine 
film. A strong solution is sometimes applied 
locfidly to make certain parts take the ink. It 
has also been used for writing titles and other 
lettering on collotype plates, the parts to which 
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the tannin ink was applied printing black. The 
addition of tannin to the chromated gelatine 
before coating the plate has been recommended 
for making the film more durable and lasting. 

TANNIN PROCESS (Fr., ProM^ tannin, 
ProUdl Russell ; Ger., Tannin Prozess) 

A dry collodion process invented by Major 
Russell, in which a preservative bath of tannin 
was used. The plate was coated with a sub- 
stratum of gelatine and then with iodised col- 
lodion, after which it was sensitised for five 
minutes in a silver nitrate bath, and then well 
washed. The preservative was a filtered solu- 
tion of 15 grs. of tannin to each ounce of dis- 
tilled water. This was poured on and off the 
plate several times, throwing away the first 
portion, the plate being then stood up to dry 
in the dark-room. Plates prepared in this way 
were ready for use when dry, and would keep 
some time. 

TANNING PRINTS 

Tannin has been recommended for hardening 
gelatine negatives and prints, a typical formula 
being : — 

Tannin ... 4^ grs. 1 g. 

Sodium chloride . 45 ,, 10 ,, 

Alum (saturated sol ) 405 mins. 85 ccs. 

Water . . .10 oz. 1,000 ,, 

The tannin and sodium chloride (common salt) 
are first dissolved, and the saturated alum solu‘ 
tion added, the mixture being filtered or de- 
canted. The prints are immersed for a few 
mmutes and well washed. It has been stated 
that prints hardened with tannin become yellow 
after a time ; whether this is so or not, the 
method has no ad v' ant age over the use of for- 
maline or chrome alum. {See also “Hardeners’* 
and “ Fixmg-hardenmg Baths.”) 

TARTAR, SALT OF {See “ Potassium Car- 
bonate.”) 

TARTARIC ACID (Fr., Actdc tartarique ; Ger., 
Weinsdure) 

C4H,0« or (CH)2(OH)a (COOH),. Molecular 
weight, 150. Solubilities, i in 75 water, i 
in 3 alcohol, i m 250 ether. It is in the form of 
colourless transparent rhombic crystals obtained 
from argol or crude potassium bitartrate, de- 
posited during the fermentation of wmes. It is 
used as a preservative for sensitised papers and 
in printing-out emulsions. 

TAUPENOT’S PROCESS 

A collodio-albumen process invented in 1855 
by Dr. J, M. Taupenot, a French scientist. It 
was largely used for the production of stereo- 
scopic transparencies, and was a rival process 
to the albumen process used by Ferrier, the 
details of the latter being kept secret. 

TAYLOR, J. TRAILL 

Bom 1827; died 1895. An authority on 
photographic optics and editor of the British 
Journal of Photography from 1864 to 1879 and 
1886 until his death. He was a watchmaker by 
trade, but as a youth practised the daguerreotype 
process, and during his long residence in Hdm* 


burgh came into contact with Brewster, Fox 
Talbot, Ponton, and many other photographic 
and scientific celebrities. His first association 
with photographic journalism was in 1856. In 
i860 he delivered a lecture before the Royal 
Scottish Society of Arts on “ The Use of the 
Optical Lantern in I’hotograpliy,” on which 
occasion photographic lantern slides were pub- 
licly exhibited for the first time. Between 1880 
and 1885 he edited an American photographic 
journal, the Photographic Times. 

TEA PROCESS 

In an obsolete process tea was used as a pre- 
servative or organificr for collodion plates. 
For other preservatives, see “ Coffee Process.” 

TEA-TRAY LANDSCAPES 

Landscapes built up in a miniature form upon 
a tea-tray, a branch of work with which the 
names of Newton Gibson and W. Perry Barrin- 
ger are connected. Snowscapes and desert 
scenes are the easiest to produce, sugar, flour 
and sand being used to build up the scenes. Trees 
may be made out of small sprigs of foliage, 
asparagus, etc., and miniature china figures, 
animals, etc., included. Properly lighted and 
.skilfully photographed, effective pictures may 
be produced in this way. 

TELAUTOGRAPH {See “Photo-telegraphy ”) 
TELECTROGRAPH {See “ Photo-telegraphy.”) 

TELECTROSCOPE 

An early form of instrument for the electrical 
transmission of photographs ; invented by 
Szczepanik and Kleinberg, in 1898. 

TELEGRAPH, PHOTOGRAPHS BY {See 

“ Photo- telegraphy ”) 

TELEMETER {See “Distance Meter.”) 

TELEPHOTO LENS (Fr., Lentille telephoto^ 

graphtque ; Ger., Teleohjektiv) 

A lens giving a high magnification com- 
pared with ordinary lenses used with the same 
extension of camera. The earliest commercial 
telephoto lens was made by Thomas R. Dall- 
meyer in 1891, and consisted of a smgle positive 
lens, somewhat like a telescope object glass, and 
a triple cemented negative lens of high power. 
In consequence of the low intensity ana high 
magnification thus obtained, the telephoto lens 
was suitable only for a very limited class of 
subjects, and it was not until a moderate power 
combination with a maximum intensity of about 
fjg was introduced that telephotography became 
general. Negative attachments for use with 
existing rectilinears and anastigmats were then 
issued, and finally the Adon lens, a complete 
telephoto lens of small size and weight, removed 
the last difficulties connected with this branch 
of work. Excellent telephoto lenses are now made 
by a number of makers. {See also “ Telephoto- 
graphy ” and “ Bis-telar.”) 

TELEPHOTOGRAPHY (Fr., Tiliphotographie) 

The photography of distant objects by means 
of lenses giving ffigh magnification compared 
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"mth ordinary lenses used with the same exten- 
sion of the camera. A telephoto lens is, in fact, 
a long-focus lens requiring but a short camera 
extension ; it has not a definite or fixed focal 
length like other lenses, and it may be so adjusted 
as to give a sharp image at any extension of the 
camera, provided that the extension is not less 
than the focus of the positive lens which forms 
part of the telephoto lens. 

The combination of lenses which forms the 
telephoto system consists of an ordinary photo- 
graphic lens, preferably a rapid anastigmat, 
called the positive element ; and a negative 
lens, so arranged that its distance from the posi- 
tive lens may be varied by means of a rack and 
pinion on the lens mount. The distance from 
the positive to the negative element and the 
distance from the negative lens to the sensi- 
tive plate are variable, the former being deter- 
mined by the latter, and on these distances 
depends the degree of magnification ; or, in 
other words, the proportionate size of the 
image compared with the size of the image 
yielded by the positive lens alone. 

Unless the positive lens can work at //8, 
“focusing and the arrangement of the picture 
become very difficult. The value of the aperture 
of the positive lens is reduced by the negative 
•element in direct proportion to the magnifica- 
tion ; consequently, with a magnification of 
'four times, //8 becomes //32. 

For ordinary work, the focus of the negative 
lens should be about half that of the positive. 
If great magnification is required for special 
work, the focus of the negative lens should be 
still less. This short-focus negative lens has the 
disadvantage of reducing the covering power of 
the positive lens, and this is a serious but 
unavoidable objection to the telephoto lens 
system. 

Although the focal length is lengthened, the 
area covered by the lens is reduced very con- 
siderably ; but, with a given combination of 
lenses, the greater the magnification, the greater 
“Will be the covering power. It is very desirable 
that the focus of the negative element should 
be known, as it provides a definite basis for 
ascertaining the degree of magnification. Ernest 
Marriage gives the following simple rule for find- 
ing the magnification when the focus of the 
negative lens is known : After focusing, divide 
the distance from the negative lens to the focus- 
ing screen by the focus of the negative element, 
and add i to the result. Example . — A nega- 
tive lens of 4 in. focal length is used, and, when 
the image is sharply focused, the negative lens 
is 8 in. distant from the focusing screen. What 
is the degree of magnification ? 

8 

— = 2;2-|-i=3 times. 

4 

Many telephoto lenses have a scale of magnifi- 
cations engraved on the mount, so that, when the 
image is sharply focused, the degree of magnifica- 
tion can be read off from the position of the 
indicator on the scale. 

The working value of the stop can be ascer- 
tained by multiplying the value of the aperture 
in the positive lens by the degree of magnification. 
Thus, with a magnification of three diameters, 
y/8 becomes //24; and with a magnification of 
rfour times, //ii*3 becomes about 7/45. 


The size of the image increases with the exten- 
sion of the camera, so that it is a very simple 
matter to secure any size that may be desired. 
If the image when first focused is too small, 
the extension of the camera should be increased, 
and then the subject re-focused by the rack 
and pinion on the lens mount. If it is too large, 
decrease the camera extension and re-focus. 

Attention has been directed to the fact that 
the covering capacity of the telephoto lens is 
very small ; consequently, the use of the rising 
front becomes an impossibility, as the plate would 
show dark comers. Tilting the camera is neces- 
sary for all subjects which would require the 
rising front when using an ordinary lens , and 
when the tiltmg becomes excessive, as in photo- 
graphing ardiitcctural details at a considerable 
height from the ground, it is not practicable to 
set the camera back vertical owing to the im- 
possibility of securing good defimtion through- 
out when the plate is at such an angle to the 
axis of the lens. 

An objection to many telephotographs is the 
very slight perspective effect obtained. It is the 
extreme opposite to the exaggerated effect some- 
times produced by a wide-angle lens, but at 
times it is quite as pronounced and as unnatural. 

Two difficulties that become serious when 
working with a telephoto lens for distant sub- 
jects are hazmess in the atmosphere, which 
renders it impossible to secure clear detail, and 
wind, even a slight breeze mtroducing serious 
vibration with the long camera extension. 

TELEPHOTOSCOPy OR TELE-ELECTRO- 
SCOPY {See “ Photo- telegraphy.") 

TELESCOPIC TRIPOD {See “ Camera 
Stand.") 

TEMPERATURES 

Most of the solutions for ordinary photographic 
work should be used at a temperature of 65® F. 
(18° C.), or as near that as pOvSSible. Solutions 
for developing and fixing negatives and bromide 
prints, toning and fixing silver prints, toning 
bromide prints, and intensifying and reduang, 
should all be kept as nearly as possible to this 
standard temperature. In cold weather the 
dishes should be vrarmed before beginmng any 
operation. The developing solution for cold-bath 
platinotype should not be used cooler than 65° 
F. or warmer than 90® F. (32® C.). The stand- 
ard temperature for developing carbon prints is 
from 100° to iio®F. (38® to 43® C.). 

The temperature of developers influences the 
time of development considerably. A nor- 
mal Azol solution, for example, will, with a 
given plate and used at a temperature of 40°, 
develop a plate in 21 minutes, whereas if used 
at 90® development would be complete in 3^ 
minutes. The intermediate temperatures and 
times are : — 45®, 17} min. ; 50°, 14 min. ; 

55®, 12^ min . ; 60®, loj min. ; 65®, 8f mm. ; 
70®, 7 min. ; 75®, 6 min. ; 80®, 5^ min. ; and 
85®, 4i min. 

Developer, fixer, and washing water should be 
of practically the same temperature, more par- 
ticularly when bromide paper is used ; other- 
wise bhsters and other troubles may occur. If 
such is not possible, the change should be gradual. 
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TEMPORARY SUPPORT 

This is used in carbon printing for the double 
transfer process ; known also as a “ flexible 
support.*' Its purpose is to hold the carbon 
film during development, etc., until ready for 
the second transfer to the final support. The 
flexible temporary support is a paper coated with 
a mixture of lac and gelatine that has been 
rendered quite msoluble ; and, after coating, 
the paper is rolled under heavy pressure, so as 
to present a fine, smooth, and semi-glossy sur- 
face. The temporary support is prepared for 
use by rubbing over with a waxing solution 
(white wax dissolved in turpentine) ; after 
allowmg two or three hours for the turpentine 
to evaporate, the support is ready for use in 
exactly the same manner as single transfer 
paper. After the flexible support has been 
soaked for a few minutes in water, the exposed 
pnut is squeegeed to the prepared surface ; and 
after development, washing and drying, a piece 
of double transfer paper is squeegeed to the 
print. When thoroughly dry, the double transfer 
paper holding the film firmly may be pulled away 
from the temporary support, the surface of 
which IS left quite clean. Before usmg again 
the flexible temporary support requires re- 
waxing. When usmg this support a longer im- 
mersion in the alum bath is necessary than for 
ordinary single transfer paper. 

In addition to the flexible temporary support 
commonly used in the carbon process, a piece of 
matt-surfaced opal glass is sometimes used when 
it is desired to obtam prints with a matt surface 
instead of the semi -gloss imparted by the flexible 
paper support. This opal glass is prepared by 
waxing, and it is used m exactly the same manner 
as the flexible support. 

TENT, DEVELOPING {See “ Developmg 
Tent.”) 

TEREBENTHENE 

A rarely used synonym for turpentine. 

TERTIARY COLOURS (Pr., Couleurs ter- 
Hares ; Ger., Terhdre Farben) 

A term usually applied to colours saddened or 
lowered m luminosity by the admixture of black 
or grey. 

TERTIARY SPECTRUM (Fr., Spectre ter- 
Hare ; Ger., Tertidre Spektrum) 

The small residual colours of the spectrum left 
outstanding when the secondary spectrum is 
corrected in lenses. That is to say, an ordinary 
lens is corrected for two colours, and the out- 
standing spectrum is known as the secondary 
spectrum ; if three colours are corrected, the 
outstanding spectrum is known as the tertiary 
spectrum. 

TEST PAPER (Pr., Papier riactif ; Ger., 
Reagens Papier) 

Bibulous paper immersed in various solutions 
and dried, used for testing the aadity or alka- 
limty, etc., of liquids. Various kinds, such as 
azolitmm, brazilm, congo red, dahlia, haema- 
toxylin, etc., are used by chemists, but those 
principally used by photographers are litmus, 
methyl orange, phenol-phthalem, and cochmeal. 


The following table gives the resultant colours 
in the various solutions : — 



Add 

Alkaline 

In the presence 
of carbon di- 
oxide {car- 
bonic acid) 

Cochineal 

Yellow . . 

Reddish vio- 
let 

Not affected 

Litmus 

Bright red 

Blue . . . 

Reddish pur- 
ple 

Not affected 

Methyl orange 
Phenol-phtha- 

Red . 

Yellow-brown 

lein 

1 Colourless 

Intense red 

Useless 


TEXTILES, PHOTOGRAPHS ON {See 
‘‘Fabrics, Printing on.”) 


TEXTURE (Fr., Tissure : Ger., Gefuge, Textur) 

The natural depiction of different surfaces 
or materials in a photograph, which is then 
said to have good textures, or textural ren- 
dering. 

THAMES COLOUR PLATE 

A screen-plate patented by C. L. Finlay, in 
1 906, and consisting of contiguous red and green 
circles with blue- violet interspaces, so small that 
there are 70,000 colour patches to the square inch. 
It is supplied either coated with an emulsion or 
for use with separate panchromatic plates. A 
compensatmg yellow filter of stained gelatme is 
inserted between the lens combinations, and the 
plate, loaded in darkness, is exposed glass side 
to the lens. It is developed m darkness for 
exactly five minutes m ordinary temperature, 
using hydroquinone with caustic potash. The 
plate is then washed for one minute and placed 
in the reversing solution : Potassium bichro- 
mate, I oz , or 80 CCS. ; water, 10 oz , or 800 ccs , 
sulphuric acid, i drm., or 10 ccs. After a few 
seconds, the dish is taken into daylight and 
watched until a positive is seen on holding the 
plate up to the light. After well washing under 
the tap, the plate is re-developed till a little 
denser than required, washed lor one minute, 
and fixed m ‘‘ hypo,” finally washing well, and 
when dry binding up with a cover-glass. If 
separate plates and screens are used, the plate 
IS developed by itself, afterwards registering 
with the screen. 

THEATRICAL AND KINEMATOGRAPH 
PHOTOGRAPHY 

Theatrical Photography. — The usual plan of 
taking photographs in a theatre is to employ 
fla.shhght, elaborate arrangements and a large 
battery of lamps, combined with the usual stage 
lights, being necessary in most cases. The 
invention, in 1901, of the Grim fluid lens, work- 
ing at an aperture of //2-5, enabled well-exposed 
negatives of stage scenes durmg a performance 
to be obtained in one-quarter of a second’s ex- 
posure, and pictures of actresses, etc., in their 
dressing-rooms, with five seconds’ exposure. 
Under very favourable circumstances even 
shorter exposures were given ; at the London 
Alhambra, for example, excellently exposed 
negatives were taken from the stalls with an 
exposure of ^ second without the knowledge of 
the performers. Rapid but not specially pre- 
pared plates were used in conjunction with the 
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Griin lens. Arthur Payne considers that no 
“ ordinary ” plate, however fast, can equal for 
such work, by artificial light, a plate specially 
bathed in the manner described below. The 
speed of these special plates varies from 500 to 
550 H. and D. According to Arthur Payne’s 
article in the British Journal of Photography 
(July 6, 1906), clean working plates of medium 
speed were bathed in the following : — A stock 
solution of orthochrom T dye is made by dis- 
solving I g in 1,000 CCS. of alcohol (90 per 
cent ), and 4 ccs. of this, together with 3 ccs. of 
liquor ammoniae, are added to 200 ccs. of dis- 
tilled water. This solution is filtered and used 
at a temperature of 60° to 65° F. (15-5° to 18° C.). 
It must be made up as required, as it can be used 
only once. The plates are immersed for three 
minutes, care bemg taken to rock the dish and 
avoid air-bells. The solution is then poured 
away and the plates washed in running water 
for three minutes and dried. The plates arc 
now extremely sensitive to yellowish light, and 
therefore the bathing, washing, and drying must 
be carried out in darkness or in the safest 
of ruby lights. The plates should be used as 
soon as possible after they are dry. The de- 
velopment of these plates is as usual, except that 
it is best to use the developer at a temperature 
of about 71;° F (about 24® C ). Most of the 
organic developers probably give equally good 
results with these plates, but bromide or other 
restrainer must not be used, and they must be 
of maximum strength, so that when used a 
slight fog appears over the whole of the plate 
Edinol is found to give one of the best kinds of 
negatives, fairly free from grain, which will bear 
enlarging up to five or six diameters. 

The plates treated as described above were 
used with success by many workers, but Mr. 
Payne discovered later that a i in 50,000 solution 
of pmacyanol, used instead of orthochrom T, 
gave increased sensitiveness and made the plates 
more sensitive to red than to blue. The gain in 
speed by yellow light is considerable when pina- 
cyanol is used , mdeed, when a stage is illu- 
minated by yellow light, only focal plane shutter 
exposures of ] to second are possible with 
a lens working at //3. In manipulating the 
plates, darkness is best, or a very weak green 
“ safe ” light. 

In the majority of cases negatives of theatrical 
photographs will be found very thin, although 
possibly full of detail. Dr. Grun advocated 
intensification with uranium, but Arthur Payne 
advises printing upon gaslight paper, or the 
making of a contrasty transparency upon a 
photo-mechanical plate in the camera, enlargmg 
the image about two diameters, and from this 
positive making an enlarged negative in the 
camera ; by obtaining as much contrast as pos- 
sible in the enlarged negative and printing upon 
gaslight paper, the contrast in the final prmt 
will probably be all that is required. 

Photographically, stage lighting may be di- 
vided into two classes : diffused lighting, when 
the whole of the stage is fairly equally flooded 
with light ; and focused arc lamps or lime lights 
when the light is concentrated upon one part of 
the stage or upon the principal actor in the 
scene. These effects are used independently and 
together, and the photographer should try to 


select a moment when the subject is illuminated 
by both focused and diffused lighting ; although 
the strong, bright lighting resulting from the use 
of focused arcs alone produces interesting effects, 
which photogr^h easily and well. Occasionally 
some pretty effects may be obtained from the 
wings on the stage, more especially when the 
figure is lit by focused arcs, but permission to 
use a camera in the wings during a performance 
is rarely given. Arthur Payne believes that the 
best position to work from, on the stage itself, 
is obtained by sitting upon a chair, this resulting 
in a low point of view, on the O.P. side of the 
stage — that is, on the right-hand side as the 
audience see it. The rea.soii for selecting this 
side is to avoid obstructing the officials, who are 
generally on the “ prompt ” side in the execu- 
tion of their duties. The stage appears to be 
brighter, by contrast with the darkened theatre, 
than IS actually the case, but Mr, Payne says 
this difficulty may be overcome by observing 
the amount of light which is reflected from the 
stage into the auditorium ; in this manner 
fluctuations in the light may be followed with 
ease. It may be accepted as a general rule that 
the longest possible exposure should be given 
on all occasions, for it is unlikely that the photo- 
grapher will ever meet with over-exposure, 
except under extreme conditions, as stage 
lighting usually gives heavy shadows. 

Kinematograph Photography . — This involves 
similar lighting conditions to those necessary in 
ordinary photography. Exceptmg in the case of 
stage scenes and “ make-ups," the operator of 
the kinematograph camera does not know many 
moments in advance what is going to happen 
next A crowd of people may, perchance, im- 
consciously group themselves into a most desir- 
able arrangement, but the chances are they will 
not. An elevated position should be chosen, so 
that possible obstructions, such as people pajising 
close to the lens, and, therefore, out of focus, 
are avoided. The direction of the light, especi- 
ally at noon, should be oblique and coming from 
the back of the operator, cither from his right 
or left ; direct front lighting should be avoided. 
Ideal illumination occurs when the sky is thinly 
overcast, with plenty of light sifting through the 
clouds. CriticM definition, a full range of tone 
values, and exact speed with even motion, are 
the three chief points to be aimed at. The first 
point relates to choice and management of the 
lens and the adjustment of the shutter aperture ; 
the second relates to the light and afterwards to 
proper development ; and the third to the correct 
operating of the mechanism. The handle must 
be turned at the rate of two revolutions per 
second, and its speed must be regular through- 
out the operation, irrespective of all else. 

“ Make-ups " and stage subjects afford oppor- 
tunities of arrangements not possible with topical 
or street scenes. The questions of lighting and 
optical conditions remam the same. Stages on 
which motion -picture plots are executed are 
generally on the tops of houses, so that as the 
sun alters its position, there are no shadows of 
surrounding buildings cast upon the scene ; but 
the house-top studio is not to be preferred to a 
good open space on the ground level. The pro- 
fessional's stage is built on the revolving prinaple^ 
*0 that the direction of the lighting can be kept 
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constant throughout the day. The amateur is 
not likely to want to take more than two or three 
subjects in one day, and these he can arrange for 
when the lighting is at its bCvSt. 

When the camera has been set up on a 
rock-steady support, the field covered by the 
lens should be marked out on the floor of the 
stage by means of white tape or chalk lines, as an 
indication to the actors. The time limit for the 
actions in each section is arrived at by rehearsmg 
the play, whilst the operator turns the handle of 
his machine at the recognised speed ; the camera 
need not be loaded, providing it is fitted with a 
speed-indicator. It is the work of the stage 
manager to watch the acting and to decide upon 
the question of elimination. All superfluous 
action is cut out, not only to reduce expense, but 
to crystallise the plot, 'iso action is introduced 
that can be assumed to happen, and only such 
natural motions are allowed as will render the 
subject intelligible to the average mind. 

Trick and Make-up Subjects. — Motion-picture 
photography lends itself to trickery and make- 
beheve more than any other branch of the picture- 
making art. In subjects where human beings are 
represented as passmg through great peril, the 
stop-camera method is resorted to. Thus, an 
actual person acts the part up to the safe stage ; 

< the camera is then stopped, and a dummy sub- 
stitute provided, made up to represent the 
origmal. In like manner, when mammate objects 
are made to move without apparent human 
control — such, for instance, as a knife cutting by 
itself a loaf of bread ; cups and saucers coUectmg 
themselves mto a heap ; and so on — the photo- 
grapher takes one or two pictures, stops, the 
articles are moved to the second position in their 
progress of movement, the camera again operated 
for the space of one or two pictures ana again 
stopped, the articles moved to their third position, 
and so on through the entire series of pictures. 
The process naturally takes a long time to accom- 
plish, but the results are often well worth the 
trouble expended. Some cameras are fitted with 
means whereby the operator may ensure expos- 
ing only one picture space at a time, and an 
assistant generally carries out the work of alter- 
ing the positions of the objects after each expo- 
sure. If a camera has its shutter aperture so 
adjusted that sufficient exposure is obtained 
w’hilst operating at less than the normal speed 
of sixteen exposures per second, a subject moving 
normally will appear to be moving swiftly when 
projected upon the screen ; the opposite holds 
good when the camera is operated abnormally 
quick. 

Stationary subjects, such as a man’s face, may 
be represented as increasing in magnitude by 
causing the camera to travel towards the subject 
daring operation. Likewise, diminution of ob- 
jects may be produced by taking the camera 
away from the subject during operation. This 
diminishing and growing magnitude effect inci- 
dentally creates the illusion of an approaching or 
receding subject. Hence, a train represented on 
the screen as approaching, appears by its eyer- 
increasmg size, to rush almost off the sheet into 
the auditorium. 

To give the effect of a balloon rising or falling, 
or a flying machine travelling in space, reliable 
backgrounds, on which are depicted distant land 


and clouds, are placed behind the scene and 
operated. The rollers on which such back- 
grounds are wound are fitted to supports capable 
of universal movement in one plane. If a balloon 
or any other object is to be represented as 
ascending, the background is wound from top 
roller to bottom, passing downwards, or in an 
opposite direction to that in which the balloon is 
supposed to be moving. If a flying machine is 
represented as travelling from left to right, the 
background is moved in panoramic order from 
right to left. 

Many other effects are produced by what is 
known as composite printing, in which process 
niaskmg is resorted to and the print made by 
exposure in contact with two, three or more 
separate negative films in succession, accordmg 
to the complexity of the subject to be produced. 

Dissolving effects are produced as described 
under the headmg “ Dissolving- views.” Under 
the headmg “ Aerial Screen ” is explained one 
method of producing “ ghost effects ” in kine- 
matography. 

THEATROGRAPH 

A lantern projection apparatus for displaying 
a series of photographic pictures, invented by 
R. W. Paul, in 1896. 

THERMO DEVELOPMENT {See “Develop- 
ment, Thermo.”) 

THERMOMETER 

A temperature measurer, there are three 
thermometer systems in more or less common 
use, namely, Fahrenheit, Reaumur and Celsius, 
the latter being best known as Centigrade. The 
Fahrenheit system, invented in 1714, is the 
most widely used in England ; the Centigrade 
system, invented in 1740, abroad, while the 
Reaumur system, invented 1731, was m use 
in Russia. It is a simple matter to convert 
one to another. To convert — 

Centigrade into Fahrenheit, multiply by 9, 
divide by 5, and add 32 ; 

Fahrenheit into Centigrade, subtract 32, 
multiply by 5, and divide by 9, 

Centigrade mto Reaumur, multiply by 4 and 
divide by 5 ; 

Reaumur into Centigrade, multiply by 5 mid 
divide by 4 ; 

Fahrenheit into Reaumur, subtract 32, multi- 
ply by 4, and divide by 9 ; 

Reaumur into Fahrenheit, multiply by 9, 
divide by 4, and add 32. 

THERMO REGULATOR {See “Mercury 
Thermo Regulator.”) 

THINNING SOLUTION 

A mixture of equal parts of ether and alcohol 
used for thinning colmdion which has become 
thickened by evaporation, or which has been 
made up with too great a proportion of pyro- 
xyline. 

THIOCARBAMIDE (Fr., Sulfo-urSe, sulfocarh- 
amide; Ger., Thtocarbamtdy Sulfoharnstoff) 

Synonyms, sulphourea, thiourea. CS(NH2)8. 
Molecular weight, 76. Solubilities, i in ii water, 
very soluble in alcohol and ether. White 
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lustrous crystals obtained by heating ammonium 
sulphocyamde for two hours at a temperature 
of 322° F. (161® C.), when the ammomum salt 
is converted without loss or gain into its isomeric 
molecular compound thiocarbamide. W ater- 
liouse suggested it as an addition to the eikonogen 
developer to obtain reversal by direct exposure, 
and it is also used for toning with gold. The 
most satisfactory formula for this is the following, 
first suggested by H6lain : — 

Gold chloride (i % 

sol.) . . .120 mins. 25 ccs. 

Add— 

rixiocarbamide (2 % 
sol.) . . . 65-71 mins. 13*5-15 

till the precipitate first formed is redissolved, 
then add — 

Citric acid . . 24 grs. 5'5 g- 

Distilled water to . 10 oz. 1,000 ccs. 

And finally — 

Salt . . .48 grs. II g. 

The prints should be rather deeply prmted, 
and immersed m a 10 per cent, solution of salt 
prior to toning. This bath is economical, and 
free from any tendency to double tones. This 
carbamide IS used also for clearing yellow stams. 

THIOSIN AMINE (Fr., Sulfophenylur^e ; Ger., 
Thtosi nami n , A llylsulfoharnstoff ) 

Synonyms, allyl sulpho carbamide, allyl sul- 
phourea, allyl thiourea, rhodallme. CvS(NH,) 
NHCaHj. Molecular weight, 116. Solubihties, 
slightly soluble m water, easily soluble in 
alcohol and ether. It is m the fonn of 
colourless crystals with famt garlic odour, ob- 
tamed by the action of ammonia and alcohol 
on allyl sulpho cyan ate (mustard oil). It has 
been suggested as a fixing agent, but its solvent 
powers are very poor compared with “ hypo,” 
and Its price is high 

THIOUREA {See “Thiocarbamide.”) 

THOUGHT PHOTOGRAPHY 

Many of the “ spirit ” photographers have 
claimed to be able to photograph thought. In 
the Review of Reviews for April, 1893, W. T 
Stead Higgestcd that additional experiments 
should be tried to obtam psychic pictures 
without the agency of the camera, and m the 
following July an experiment was tried and 
recorded by Andrew Glendimiing. A female 
medium and clairvoyante held between the palms 
of her hands an unexposed dry plate enclosed 
in a dark-slide. The plate was afterwards 
developed, when the picture of a child appeared 
upon it. Unfortunately, it is impossible to 
discover w’hat was the subject of the lady's 
thoughts. It IS recorded that Prof. Jordan, in 
1896, placed seven men in front of his camera 
and asked each one to think of a cat ; they did 
so, and the resulting photograph was “ a collec- 
tive p.sycliical image which is none other than 
the astral cat in its real essence.” Dr. Baraduc, 
of the Paris Soci^t^ de Medecine, has stated 
that by concentrating his mind on a definite 
object so as to visualise distinctly a picture 
thereof, the image was impressed on a dry 


plate. Several other experiments have been 
made in the direction indicated, but no properly 
authenticated result of any importance has 
been obtained. Many of the so-called thought 
pictures that have been exhibited reqmre an 
immense amount of imagination to distinguish 
any image upon them. 

THREE-COLOUR PHOTOGRAPHY 

This particular branch of photography is, 
with the exception of the diffraction and Lipp- 
mann’s processes, practically the basis of all 
colour photography. It is based on the theory 
that by the use of three colours only all the 
colours of nature can be simulated, either by 
the use of three lights — red, green, and blue- 
violet — when optical synthesis is used, or by 
the aid of three pigments — red, yellow and blue 
— when the subtractive process is employed on 
paper or glass. 

The first idea of this process was enunciated 
by Clerk-Maxwell in a lecture before the Royal 
Institution, in 1861. 

Henry Collen, the imniature painter to Queen 
Victoria, writing to the British Journal of 
Photography (1865, p. 547)» threw out a sug- 
gestion, which, although theoretically incorrect, 
show's that he certainly conceived the idea, and 
apparently in ignorance of Clerk-Maxwell’s sug- 
gestions. 

Ducos du Hauron sent, in 1862, a lett^ to a 
M. Lelut, member of the Academic de Medecme 
et Sciences, in which he describes the principles, 
of three-colour work, and though, like Collen's, 
they were erroneous, stiU they are of sufficient 
interest to warrant inclusion : — 

Physical Solution of the Problem of Repro- 
ducing Colours by Photography, — The method 
winch I propose is based on the principle that 
the simple colours are reduced to three— red, 
yellow, and blue — the combinations of w’hich m 
different proportions give us the infimte variety 
of shades which we see in nature. One may 
now say that analysis of the solar spectrum by 
means of a glass which only passes one colour 
has proved that red exists m all parts of the 
spectrum, and the like for yellow and blue, 
and that one is forc'ed to admit that the solar 
spectrum is formed of three superposed fJP^ctra 
having their maxima of intensity at different 
points. Thus one might consider a picture 
which represents nature as composed of three 
pictures superimposed, the one red, the second 
yellow and the third blue. The result of this 
would be that if one could obtain separately 
these three images by photography and then 
reunite them m one, one would obtain an 
image of nature with all the tmts that it 
contains.” 

Here also the theory of colour selection is 
erroneous, and founded on Brew^ster’s theory, 
but the above note proves that Du Hauron 
had really conceived the idea of three-colour 
work independently of Clerk-Maxwell. 

Du Hauron goes on to describe the use of 
three filters of deep red, deep yellow, and deep 
blue, and gives a sketch of a chromoscope by 
means of which the three positives could be 
seen visually, and even suggests a stereoscopic 
chromoscope. In November, 1868, Du Hauron 
took out a French patent for three-colour 
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work, and here he used red, green and violet 
filters, thus falling into line with modem 
practice. In 1865, Baron Rausonnet, of 
Vienna, attempted to produce three-colour 
photo-lithographs, but failed to obtain any 
result, and gave up the idea. In 1867, Charles 
Cros, a Frenchman, had quite independently 
been working on the same problem, and in 
1869 published his ideas. Cros utilised the 
principle of monochromatic illumination of his 
subject, but he did not follow up the subject 
quite so energetically as Du Hauron, who was 
the first actually to produce a three-colour 
prmt. It was only after the discovery of the 
principle of orthocj^omatising that three-colour 
work made any advances. It is impossible to 
give a complete historical sketch of the subject, 
but the above includes reference to the first 
workers on the subject. 

The commonly accepted theory of three- 
colour work is that the filters and plates must 
be so adjusted as to give a reproduction m 
black — that is, in metallic silver — of the three 
sensation curves accordmg to Clerk-Maxwell, 
but the requirements of the printing mks, or 
the projection colours, necessitate modifications ; 
and the generally accepted practice now is that 
the three filters should have a slight overlap, 
as follows : The red filter should transmit 
from X 7,000 to X 5,800 ; the green from X 6,000 
to A 4,600 ; and the blue from \ 5,000 to 
A 4,000 ; and equal density should be obtained 
under each filter. 

There is occasionally some little misunder- 
standing about the printing mks and the pro- 
jection colours, but this can be cleared up by 
a very simple explanation. If a black-and- 
white drawing is photographed, it Is obvious 
that the whites will give the density in tlie 
negative, whilst the black, which is the colour 
in which it is wished to print, gives the shadows, 
or bare glass, so that obviously we print in 
the colour that does not act. In projectmg a 
transparency from the negative we should 
project by white light ; therefore we should 
project by the colour that did act on the 
negative. Dealing thus with a coloured sub- 
ject, we use a red screen that cuts out the 
blue, and therefore print from this negative 
in the colour that does not act on the negative, 
namely, blue ; using a green screen we cut 
out the red, and therefore print m red ; and 
with a blue screen, which cuts out the yellow, 
we print in yellow. For projection, as stated 
above, we project by the light by which the 
negatives were taken and, therefore, project the 
transparency taken through the red screen by 
red light, that taken by the green screen by 
green light, and that taken by blue by blue 
light. 

Theoretically, there should he, of course, 
correspondence between the light cut out by 
the screens and the b’ght reflected by the inks, 
but here there is generally a departure from 
theory, as the theoretically correct inks are not 
sufficiently permanent to light. 

Three-colour work may be divided into 
photomechanical printing ; the superposition of 
dyed films or pigments, as in the carbon process, 
in which the principle of subtractive colour 
mixture is made use of ; and the optical 


synthesis methods, such as the chromoscope, 
three-colour projection, and scrcen-plate pro- 
cesses. The production of filters for this work 
is treated of under the heading of “ Colour 
Screen or Filter." It is far better to use a 
panchromatic plate for all three exposures, as 
the gradations are then more likely to be the 
same, which may not be the case when plates 
sensitised for each particular section of the 
spectrum are employed. In no case should the 
negatives be harsh, but rather tending towards 
softness. Witli correct filters adjusted to the 
plate with which they are to be used and correct 
exposure, hand work on the negatives — except 
for the retouching of pure mechanical defects — 
should be avoided, as no one can tell from 
looking at a subject exactly how much of 
any one of the three printing colours is con- 
tained in any colour of the original. 

Pinatype is a three-colour process invented by 
Dr. Komg, in 1905. Three negatives are fir.st 
obtained through red, green and blue filters, and 
from these transparencies are made. Special 
gelatinised plates, sensitised with potassium bi- 
chromate, are exposed under the positives and 
washed, being then soaked in blue, red and 
yellow dyes respectively, w’hich are absorbed by 
the soft or image portions only. The three plates 
are pressed m turn m contact with moistened 
gelatmised paper, which takes up the dye ; a 
photograph, or stnctly, print, in colours results. 

THREE-COLOUR WORK 

A term generally applied more particularly to 
process work and printing in three colours, as 
distinct from purely photographic methods, 
which come under the lieadmg of three-colour 
photography. 

THYMOL 

An antiseptic obtained from certain volatile 
vegetable oils, and used as a preservative in 
mountants. 

TIME DEVELOPMENT (S<5e “ Development 
Factorial," “ Development, Thermo," and 
“ Development, Time ") 

TIME EXPOSURES 

Exposures sufficiently long to be given by 
hand, the duration being determined by closing 
the lens at will, as distinguished from " instan- 
taneous " exposures, or those that must be given 
automatically by a mechanical contrivance. A 
time exposure may be of any duration from a 
quarter or half of a second up to several hours. 
If very long, the lens cap will form the most con- 
venient method of uncovering and covering the 
lens, but for exposures up to eight or ten seconds 
a mechanical shutter is preferable, as when this is 
employed the photographer can watch moving 
foliage or any subject that requires care in 
seizing the opportunity for making the exposure, 
and, without touching or looking at the camera, 
can release the shutter at the critical moment, 
thus ensuring exposure under the best conditions. 
If foliage should move or any other accidental 
necessity arise, he can at once close the shutter, 
if the exposure is nearly completed, and secure 
a negative that shows absence of movement. In 
long time exposures it may frequently become 
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necessary to give several short exposures to make 
up the tot£d time. The photographer should 
acquire the art of capping and uncapping the 
lens without imparting a tremor to the camera. 

For timing exposures, there is nothing better 
than a chronometer or a watch with a seconds 
hand. One exposure meter is fitted with a 
chain which swings to and fro in a given time 
and is approximately correct. Counting is fairly 
satisfactory if one has learnt to count always at 
the same speed, but a second is longer than the 
average worker imagines, and considerable prac- 
tice IS necessary before one can count without 
a watch with safety. A common plan is to count 
in a normal manner, as follows : “ One little 
second," “ two little seconds," “ three little 
seconds," and so on, practising this until each 
sentence takes one second to repeat. For longer 
exposures, both for camera and dark-room work, 
a watch or a special dark-room clock is to be 
preferred. 

TIN, BLACKENING (See “ Blackening Appa- 
ratus.") 

TIN CHLORIDE (Fr., Chlorure d' Hain ; Ger., 
Siannochlorid) 

Synonym, tin protochloride or dichloride, tin 
salt, stannous chloride. SnCl, Molecular 

weight, 225. Solubilities, i m 1*5 water, soluble 
in alcohol. It takes the form of white crystals, 
obtained by the action of hydrochloric acid on 
tin. It has been suggested for blackening nega- 
tives after bleaching with mercuric chloride, but 
it presents no particular advantage. Helain’s 
formula is : — 

Tartaric acid, . . 96 grs. 2-' g 

Tm chloride . . . 96 ,, 22 „ 

Distilled water to . . 10 oz. 1,000 ccs. 

TINCAL, OR TINKAL (See “ Sodium Borate.") 

TINCTURE OF IODINE “Iodine") 

TINFOIL (Fr , ^:tatn en fcuille, Feutlle d’^iatn; 
Get., BlaUztntiy Stanmol) 

An alloy of lead and tin rolled out into thin 
sheets. The thinnest variety is used for masking 
negatives, especially in collotype printing, so as 
to secure clean white margins. Woodbury used 
tinfoil in his Stannotype process. 

A process of using tinfoil instead of paper as 
a base for photo-lithographic transfers was 
worked out by Captain Man tell, at the Royal 
Engineers* Military School, Chatham, its advan- 
tage being freedom from expansion when the 
transfer is damped. 

TINT BLOCKS (Fr., CUchis d feinfe ; Ger., 
Ton~platten) 

A process block is sometimes printed on a tint 
ground imitating the effect 01 an India tint 
mount ; this ground is printed from a ‘‘ tint 
block." Sometimes an etched block is used in 
half-tone work to give a preliminary printing in 
a lighter tint of ink than the main block. This 
block is termed a tint block. 

TINT PLATES 

Copper plates engraved with a mechanical 
stipple or Une ruling for the purpose of pulling 


transfers therefrom. Lithographers and process 
workers use them for applying a tint to some 
part of an illustration that has to be shaded 
or darkened in colour. Tint plates have now 
been almost entirely superseded by shading 
mediums. 

TINTED PRINTS 

Printing papers with coloured supports are 
articles of commerce, as, for example, cream 
bromide papers and self-toning papers, and pink 
and mauve P.O.P. Other and much higher and 
pronounced colours are also supplied. It is a 
common practice to use white papers and to 
stain with dyes or tea and coffee. 

TINTOMETER 

An instrument for measuring and, as it were, 
analysing the colour m sohds and liquids ; in- 
vented by J. W. Lovibond about 1887. The 
object is placed at one end of the mstrument ; 
from a ^aded series of standards, made of 
coloured glasses, numbered according to their 
depth of colour, the colour of the object is 
matched. For investigation work, three colour 
scales are employed (red, yellow and blue), and 
the glass slips are graded m colour from plain 
glass to maximum intensity. The instrument 
itself consists of a double, parallel-sided tube, 
having at one end an eyepiece and at the other 
the viewing apertures. 

TINTYPE (See “ Ferrotype Process.**) 

TISSUE (See “ Carbon Tissue.") 

TISSUE NEGATIVES 

In an early type of roll film, the sensitive 
emulsion was spread upon paper and stripped 
off after being developed and fixed. 

TITHONOTYPE, OR TITHNOTYPE (Fr., 

Ttihonoiype ; Ger., Ttihonotypte) 

A process for obtammg metallic copies of 
daguerreotypes by electrotypy, discovered by 
J. W. Draper, of New York. The daguerreotype 
was gilded, and left exposed to the air for a few 
days. The back and edges were next vanushed, 
and copper was electro-deposited upon the 
daguerretoype image, this taking from twelve 
to twenty hours. If the work had been done 
properly, the tithonotype was readily detached 
without injury to the original, of which it formed 
a perfect copy. Duplicates could be made from 
the tithonotype if reqmred. 

TITLING NEGATIVES AND PRINTS (See 

“ Lettering Negatives and Prints.") 

TOBACCO PRESERVATIVE 

One of the many preservatives or organifiers 
introduced before the days of gelatine dry plates 
for keeping collodion plates in a good condition 
for a few days. The formula was : Water, i oz. ; 
gum arabic, 10 grs. ; tobacco, 20 grs. The mix- 
ture was boiled and filtered, then coated upon a 
sensitive plate. 

TONE 

A term that is applied in two distinct ways. 
It is used in the same sense as in painting, etching, 
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drawing and kindred arts, to signify the degree 
of depth of any mass of greys, such a mass bemg 
described as a “light" or " dark " tone, a 
“ delicate " tone, etc. A picture is said to be 
“ light " in tone when there are few dark masses, 
or it is “ dark " m tone when the heavy or dark 
masses preponderate. 

“ Tone " also indicates the actual colour of a 
print, brown and red colours being termed 
“ warm " tones, and purple and black colours, 
“ cold " tones. 

flight tones are called high, and dark ones low. 
The more a picture inclines to whites and light 
greys (or other colour) the higher it is in tone ; 
the heavier and darker it is, the lower it is in 
tone. {See also “Key.") 

“ Half-tones " are the shades of colour between 
black and white, a half-tone image being an 
image in which the half-tones have been broken 
up into dots ; in contrast with which an ordinary 
photograph is said to be of “ contmuous tone.*’ 


TONE BLOCKS 

Half-tone blocks are often referred to as 
“ tone blocks." 

TONING (Fr., Vtrage ; Ger., Tonen, Schdnen.) 

The operation of changing the colour of a 
photographic image by changing its com- 
position or depositing another metal. Toning 
IS almost exclusively employed for modifymg 
the silver images on printing-out, bromide, and 
gaslight papers. It is sometimes adopted m 
laintem slide making. Details of the processes 
are given under other headings. 


TONING BATHS FOR SILVER PRINTS 

A toning bath suitable for almost every 
brand of gelatine and collodion prmting-out 
paper is : — 

Am. siilphocyanide 12 grs, 4*5 g- 

Gold chlonde . i gr. *37 „ 

Water . . . 5-6 oz. 830-1,000 ccs. 


Full working details are given in the article 
on “ Toning P.O.P." 

The following toning baths work admirably 
with some brands of P.O.P. — 


Sodium phosphate 
Gold chloride 
Water . 


20 grs. 

I gr- 

6 oz. 


7’5 g- 
*37 

1,000 CCS. 


Sodium formate 
Gold chloride 
Water . 


15 grs. 
I gr. 
6 oz. 


5-6 g- 
•37 „ 

1,000 CCS. 


The sodium phosphate and the following 
baths are all suitable for albumemsed paper : — 

Sodium acetate . 30 grs. 10 g. 

Gold chloride . i gr. 3 „ 

Water . . . 7 oz. 1,000 ccs. 

This bath should be mixed at least ten hours 
before required for use. 

Sodium bicarbonate 4 grs. g. 

Gold chloride . i ,, ‘3 ,, 

Water . . . 7 oz. 1,000 ccs. 


Other formulae are given under the headings 
“ Borax Toning," “ Chloride of Lime Toning 
Bath," “ Bennett’s Toning Bath for P.O.P.,” etc. 


TONING BROMIDE PRINTS 

There are various methods of toning bromide 
prints ; the most satisfactory being those that 
produce various shades of brown-black and 
cold and warm brown, although red tones are 
very suitable for flower studies and portraits of 
children, etc. Green and blue tones are the least 
desirable. In monochrome work it is rarely 
desirable to imitate the colour of the subject. 

In all toning processes, the method of pro- 
ducing the print considerably influences the 
final colour and quality. A strong, rich print 
is essential for securing rich tones, and a strong 
print cannot be obtained from a weak, flat 
negative. From a good negative, a strong print 
can only be obtained by correct exposure and 
full development ; over-exposure and short 
development yield a print that will never tone 
to a rich colour ; the result is always weak and 
poor. Another source of imperfect results in 
toning IS the very common practice of usmg 
one quantity of developer for several prmts. 
Those developed last will invariably give weak 
and poor colours when toned. Fresh developer 
should be used for every print, excepting 
small prints, for which, relatively, a large quantity 
of solution is employed. For these, two prints 
may be developed in succession in one quantity 
of solution, but this should be the limit. 

Thorough fixation is essential to success m 
toning bromide prmts , thorough washing is 
often equally important. Bromide prints should 
always be dried after fixing and washing before 
toning ; with some processes this affects the 
colour very materially. 

Copper Toning , — Very delicate red tones, 
red-chalk, or rather sanguine, can be obtained 
by toning with copper. For the formulie, see 
“ Copper Toning." 

Platinum Toning . — Good sepia tones may be 
obtamed by this method, which is fully described 
under a separate heading. 

Vanadium Toning . — A good green tone can 
be obtained by this process. {See “ Vanadium 
Toning." ) 

Iron Toning . — Rich blue tones are obtained 
by iron toning ; the bath should be prepared 
by adding each ingredient in the same order as 
in the formula : — 


Ferric am. -citrate . 3 grs. *62 g. 

Pot. femeyamde . 3 ,, *62 ,, 

Nitric acid . . 6 mins i '2 cl's. 

Water . . . 8 oz. 800 „ 


The print tones rapidly in this solution to a 
rich blue ; it requires washing in various changes 
of water until the whites lose the stain acquired 
durmg toning, and become qmte pure. It is 
better to prolong the washing a little beyond 
the visible clearing. The permanency of prints 
toned either by iron or vanadium is doubtful. 

“Hypo '*-alum Toning . — A method of sulphide 
toning by means of a solution of “ hypo " and 
alum. The colour is a purple-brown, and the 
results are thoroughly permanent. Working 
details are given under the heading of “ Alum- 
‘ hypo ’ Toning." 

Sulphide Toning . — A process of toning by the 
use of a solution of sodium sulphide which is 
in every respect the most satisfactory method 
of toning bromide prints. Very rich, pure 




TELEPHOTOGRAPHY 




Toning, Double 


545 


Toning, Systematic 


brown colours are obtained, the process is 
simple and certain, and the prints aiter toning 
are quite permanent. The process, one of 
combined toning and intensification, is fully 
described imdcr the heading “ Sulphide Toning.** 

TONING. DOUBLE (See “ Double Toning.**) 

TONING AFTER FIXING 

A method that has been recommended on 
account of the occasional loss of tone in the 
fixing bath after toning. Success depends, as in 
all toning processes, upon the quality of the 
print. Prints intended for fixing before toning 
should be deeply printed, fixed, well washed, 
and then toned in the ordinary sulphocyanide 
and gold toner. With some papers, a more 
satisfactory system is to immerse the fixed and 
washed prints in a solution of i oz. of formaline 
in 9 oz. of water. The toning bath is then used 
just warm and kept warm while m use. 

TONING AND FIXING COMBINED 

A bath very frequently employed for toning 
and fixing silver prints at one operation. It is 
not merely the obvious saving of time and 
trouble that has rendered it a favourite method 
with many workers, but rather the g^eat advan- 
tage that the tone or colour of the prints remains 
the same after finishing as when taken from the 
toning bath. In separate toning and fixing, 
the colour obtained by toning is frequently 
considerably modified by the subsequent fixmg. 
A serious objection to the combined bath is 
that prints may be toned to the desired colour 
before they are properly fixed, and subsequent 
fading is the inevitable result. Or the bath may 
contain sulphur, and the tones may be due to 
this substance rather than to gold, and this also 
produces prints which will deteriorate quickly. 
These objections may be entirely obviated by 
adopting a suitable formula, preferably one that 
contains neither acid nor alum ; keeping stock 
solutions from which the bath may be prepared 
when required ; mixing sufficient solution for 
the prints that are to be toned, and throwing 
away the mixed solution after using it once. 
Using a combined bath many times in succession 
is one of the most frequent causes of want of 
permanence. A rehable formula and method 
of working will be found under the heading 
“ Bennett’s Toning Bath for P.O.P." 

TONING LANTERN SLIDES 

Lantern slides may be toned by any of the 
methods given for bromide prints. Some of the 
toning methods intensify as well as change the 
colour of the slide — the sulphide, for example — 
and somewhat destroy the transparency of the 
image. Copper toning produces attractive red 
tones, with transparency and delicate quality. 
{See “Toning Bromide Prints.’’) The most 
satisfactory warm and cool brown tones are those 
produced by development. 

TONING PLATINOTYPE PRINTS (See 

“ Platinotype Process.’’) 

TONING P.O.P. 

Of the two methods of toning and fixing prints 
on printing-out silver papers, one is to tone first 
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and afterwards fix, and the other is to tone and 
fix at one operation, the second method saving 
much time and trouble,while capable of producing 
quite as good results. It is described under the 
heading “ Toning and Fixing Combined.*’ 

For separate toning and fixing, the prints 
require first to be washed for about twenty to 
thirty minutes in several changes of water ; 
the first two changes should be made as quickly 
as possible, care being exercised to prevent 
the prints from clinging together. To prepare 
the toning bath, two solutions are necessary : — 

A. Am. sulphocyanide . 520 grs. 120 g. 

Water to . . 10 oz. 1,000 ccs. 

B. Gold chloride . . 15 grs. 3‘S g. 

Water to . . oz. 375 ccs. 

To prepare the toning bath, take 2 drms. of A, 
add 5 oz. of water, and then add slowly 2 drms. 
of B ; in ten minutes the bath will be ready for 
use. It will be sufficient for four whole-plate 
prints or sixteen quarter- plates. A proportionate 
quantity should be prepared for any other 
number of prints, allowing always ^ drm. each 
of A and B, and i|- oz. of water for each whole- 
plate print. The prints to be toned are placed 
in the solution and continuously turned over by 
lifting the lowest print and placing it on top 
until the desired colour is reached. They are 
then rinsed in two or three changes of water and 
fixed for fiiteen minutes in the following : 

Sodium hyposulphite . ijoz. 165 g. 

Liquor ammoniae , . 5 mins. i cc. 

Water . . . 10 oz. 1,000 ccs. 

Take care to ensure free access of the solution 
to the surfaces of the prints, and to prevent them 
from clinging together. Alter fixing, wash the 
prints, in water frequently changed, for from 
one to two hours. 

An additional method of toning P.O.P. is by 
means of platinum. The most satisfactory 
manner of working is by first toning with gold, 
preferably by the sulphocyanide bath, then, 
after a short washing, tonmg with platinum, 
washing again, and fixing. 

An alternative plan is to use a self-toning 
paper, by which the operation of gold tonmg is 
avoided, and then the prmts are washed, toned 
simply with platinum, washed and fixed. Or 
the prints may be toned first with platinum 
and then finished in a combined gold toning and 
fixing bath. 

Formulae for platinum toning baths are given 
under the heading “ Platinum Toning ’’ ; another 
is : — 

Potassium chloroplatinite i gr. *25 g. 

Sodium chloride . .10 grs. 2 5,, 

Citric acid . . . 10 ,, 2*5 ,, 

Water . . . . 5-6 oz. 500-600 ccs. 

Whatever method of toning is adopted, only 
sufficient of the working solution should be pre- 
pared for the prints to be toned ; it should be 
used once, and then thrown away. 

TONING, SULPHIDE (See “Sulphide Ton- 

ing”) 

TONING. SYSTEMATIC 

A process of toning by which the exact amotmt 
of gold, etc., is used, the solution being thrown 
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away after use. W. J. Wilson was (in 1894) one 
of tie first to publish working details. The 
amount of gold chloride required to tone safely 
and thoroughly may be taken as from to ij 
grs. for each sheet of paper 24J in. by 17 in., 
dark or heavy prints requiring more gold than 
lightly printed ones. Taking 1} grs. as a fair 
average (equivalent to *6 gr. per i sq. ft.), the 
foUowmg bath may be made up : — 

Ammonium sulpho- 

cyanide . .12 grs. 2-3 g. 

Gold chloride . . i ,, *2 ,, 

Water . . , 12 oz. 1,000 ccs. 

Twenty»four minims of this bath will tone i sq. 
in. of P.O.P. print, or the bath may be used 
in the following proportions : — 


Inches Sg. Ins. Ot. Drs, 

One whole sheet 24I X 17 41^6.5 requires ai o 

One piece . . . 15 X 12 *= 180 „ 90 

„ . . . 12 X lo = 120 „ 60 

„ . . . lo X 8 ea 80 „ 40 

„ ... X 64 — 55.25 .. 2 H 

„ . . . 6i X 4I “ 30.87 14 

„ . . . 6 X 4f ~ 26 ,, I 2J 

M . . . 4 l X 3 f “ 13.81 „ 06 


The above bath is weaker than that origmally 
advocated by W. J. Wilson. 

TONING WITHOUT GOLD OR PLATl* 
NUM 

One of the most popular of 'the “ no gold " 
baths is the following, which gives rich tones 
from warm brown to purple. The results are 
fairly permanent, and the process is widely 
used for prints required as rough proofs or those 
which it is not desired to keep for any length 
of time : — 

Sodium hyposulphite . 2 oz. 220 g. 

Lead acetate . , J „ 28 „ 

Water (hot) . . . 10 „ i,ocx)cc8. 

The bath is ready for use when cold. A dense 
precipitate is formed and the solution needs to 
be decanted. The prints are printed more deeply 
than usual, and are not washed previous to im- 
mersion, but well washed afterwards. 

TOUCH PAPER 

Slow-burning paper strips used for firing a 
fiash-light mixture, which is piled up on one 
end of the strip and the other ignited. The time 
taken for burning depends upon the length of 
the strip, 2 iil or 3 in. being usually enough. 
The pap^ is made by soaking blotting-paper 
in a solution of saltpetre in water, drying, and 
cutting into strips about i in. wide. Another 
recipe is as follows ; Finely powder separately 
equal parts by weight of antimony sulphide 
and potassium chlorate, mix together, and add 
enough shellac, dissolved in alcohol (ordinary 
French polish answers well) to make a thick 
cream. Spread this evenly upon paper, allow 
to dry naturally, and cut up for use. 

TRACING PAPER (Fr., Papier d calquer; 
Ger., Papter zutn Durchzeichnen) 

This paper has been recommended for use on 
the glass side of a negative for the purpose of 
worlong upon or for retarding printing. Some 
oi the French tracing ^'papers** are actually 


papier glacis which consists of isinglass. Ordinary 
thin paper may be made translucent by coating 
with thin dammar varnish and allowing to dry ; 
another substance is bleached beeswax dissolved 
in alcohol and ether. A translucent paper suit- 
able for use with colours mixed with spirit is 
made by coating p^per with bleached shellac 3 
parts, mastic 1 part, strong alcohol 20 parts. 

In lithography, several varieties of transfer 
tracing paper are used for making drawings in 
lithographic writing or drawing ink. These 
tracing papers have a gelatine surface to render 
it possible to transfer the ink when the paper is 
damped and pressed down to stone or metal. 

TRACINGS, PRINTING FROM 

Tracings made by engineers, architects, etc., 
are easily duplicated by photographic printing, 
the iron printing processes being widely used 
because of their simplicity and cheapness. See 
under the following headings : ‘‘Blue-print 
Process ** (white lines on a blue ground), “ Pellet 
Process ** (blue lines on a white ground), “ Ferro- 
gallic Process ” (black lines on a white ground), 
“ Kallitype " (brown lines on a white ground), 
“ Ordoverax (black ink lines on a white 
ground), etc. 

TRAGACANTH (See “ Gums and Resins.") 

TRANSFER PAPERS 

Single transfer paper and final support for 
double transfer are used m the carbon process 
{which see). 

In process work and lithography, numerous 
kinds of transfer papers are used, some for 
making original drawings upon and others for 
retransferring impressions from existing stones 
to plates bearing designs on them. Tracing 
transfer and writing transfer papers are for 
making original designs upon with pen or brush 
and lithographic ink. Scotch transfer, India 
transfer, and re-transfer papers are for re- 
transferring designs. Grained transfer papers are 
for making drawings upon with lithographic 
crayons. Photo-litho transfer paper is for sensi- 
tising with potassium bichromate to print under 
a negative. Decalcomanie transfer paper is for 
transferring designs to porcelam for vitrifying. 

TRANSFEROTYPE 

A special kind of bromide paper, widely used 
many years ago. It was prepared on one side 
with soluble gelatine and with a specially har- 
dened sensitive emulsion. The wet bromide 
print was squeegeed, face down, on the support 
where it was intended to remain. Hot water was 
poured on the back of the print, which melted 
the soluble gelatine and released the paper, 
leaving the image on the support. 

The term is now used rather loosely to describe 
transferred pictures by other processes. 

TRANSFERRED LIGHT ACTION ON 
DRY PLATES 

It has often been stated that when an ex- 
posed and undeveloped plate is packed in con- 
tact with an unexposed plate, film to film, the 
light action will be transferred. Experiments 
made with English dry plates have proved that 
even after ten years' contact no appreciable 
light action has been transferred. There is a 
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difference of opinion on the subject, but the pho- 
tographer can easily test the matter for himself. 

TRANSFERRING FILMS FROM NEGA- 
TIVES {See “ Cracked Negatives.*’) 

TRANSIT BOXES 

Boxes specially designed for sending nega- 
tives, lantern slides, etc., by post or rail. For 
negatives, wooden boxes lined with felt or 
rubber are best. Various kinds of transit boxes 
are described under the headings “ Box, 
Lantern-slide,” and ** Packing Negatives for 
Post.” 

TRANSLUCENT PAPER {See ” Paper Nega- 
tives ” and “Tracing Paper.”) 

TRANSMISSION OF PHOTOGRAPHS 
ELECTRICALLY {See ” Photo-tele, 
graphy.”) 

TRANSMITTER, STEREOSCOPIC {See 

“Stereoscopic Photography.”) 

TRANSPARENCIES, CARBON 

Transparent positives made by the carbon 
process. A special tissue for the purpose con- 
tains more colour than the tissues tor paper 
prints, and requires from three to five times the 
exposure necessary for an ordinary print. The 
exposed tissue is squeegeed to, and developed 
on, a sheet of glass previously coated with 
a thin solution of bichromated gelatine, and 
the remaining work resembles that descnbed for 
single transfer prints under the heading 
“Carbon Process.” 

Glass plates (old negatives cleaned) may be 
prepared by coating thinly with a solution of — 

Gelatine . . .60 grs. 14 g. 

Potassium bichromate 3 ,, 7 ,, 

Water . . . 10 oz. 1,000 ccs. 

and, after drying, exposing to daylight to harden 
the coating. The gelatine must be soaked in 
cold water for an hour, and then dissolved by 
heat, the bichromate, dissolved separately in a 
little water, being added to the gelatine. Pre- 
pared glasses may be purchased when obtaining 
the transparency tissue. 

TRANSPARENCY (Pr., Transparence ; Ger., 
Transparent, Durckstchtigkexi) 

A term commonly applied to lantern slides 
or other positives on glass. {See also “ Window 
Transparencies.”) 

TREBLE PHOTOGRAPHS 

Trick photographs in which a person is shown 
in three different positions in the same negative. 
They are produced in much the same way as 
doubles {which see), the best method being to 
use a black background and give three separate 
and equal exposures, taking care that the three 
images do not overlap. 

TRIAMIDOPHENOL (Fr. and Ger., Tri- 
amidophenol) 

CeH,OH(NH,), sHO. Molecular weight, 
248*5. It is in the form of white needles, and 
has been recommended as a developer, but it 
is not much used. 


TRICHROM EMULSION 

A collodion emulsion sensitised with dyes 
for the purpose of making the selective negatives 
for three-colour printing. The emulsion is either 
panc^romatised or issued with three different 
sensitisers, which can be added to the emulsion 
just before use, and which sensitise it respec- 
tively for red, green, and violet. 

TRICHROMATIC PHOTOGRAPHY {See 
“ Three-colour Photography.”) 

TRICK PHOTOGRAPHY 

Photography lends itself to the production 
of a variety of “ trick ” effects, which may be 
classified as : ( i ) Those produced by dividing 
the exposure and making alterations in the 
subject during those times when the lens is 
covered {see, for example, “Doubles,” “Treble 
Photographs,” “ Psychic Photography,” “ Thea- 
trical and Kinematograph Photography,” etc.) ; 
(2) those produced by manipulations in print- 
ing, as by the methods described under the 
heading, “Combination Printing”; (3) those 
produced by chemical manipulations {see, for 
example, “ Magic Photographs ”). 

TRICOLOUR PHOTOGRAPHY (See “ Three- 
colour Photography.”) 

TRIHYDROXYBENZENE 

S3monym, trihydric phenols. Three isomeric 
compotmds, all possessing the same formula, 
CeHgCOH),, but differing in constitution. They 
are interesting because pyrogallol or pyro is one 
of them, and their graphic formulae may be re- 
presented as follows ; — 


c— OH C— OH C— OH 



CH CH C— OH 

Pyrogallol Pbloroglucinol Hydroxyhydro- 

q^one 

1-2-3 Tnhydroxy- I-3-5 Tiihydroxy- 1-3-4 Trihydroxy- 
benzeae benxoie benzeae 

It will be noted that the hydroxyl groups (OH^) 
are in different positions m the benzene nng, 
their positions bemg shown by the numbers 
1-2-3, 111 ® second Ime of the titles. In 

each case one hydroxyl group has replaced one 
hydrogen atom. 

TRIMETHYLAMINE (Ft Trim^thylamine ; 

Ger., Trimethylamin) 

(CHalgN. Molecular weight, 59. A colour- 
less gas obtained by the action of ammonia on 
methyl iodide. A 10 per cent, aqueous solution 
has been suggested as the accelerator for deve- 
lopment, but its most unpleasant smeU renders 
it of small practical use. It was employed in 
the Russian developer {which see). 

TRIMMER {See “ Print Trimmer.”) 

TRIMMING KNIFE (Fr., Canif d decouper ; 
Ger., Beschneidemesser) 

The knife used in trimming photographic 
prints and enlargements previous to mounting. 
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Many workers prefer a good penknife to the 
many patterns of knives made especially for the 
purpose. The average type of trimming knife 
IS represented by A and B ; C resembles a sur- 
geons scalpel, and is useful for many other 
purposes, such as mount-cutting, retouching, 
etc. D is a wheel trimmer, wfich, with due 

^ ^ 

A 



D 


Five Types of Trimming Knives 

care, may be employed for trimming wet prints 
as well as dry ; whUe E is a trimming nib, use- 
ful for cutting circular and oval prints, and m- 
tended for insertion into an ordinary pen- 
holder. Trimming knives should be sharpened 
at intervals by rubbing on a fine oil-stone. The 
trimming machine, or “ print trimmer ” {which 
see), is likely to supersede the knife. 

TRIMMING PRINTS 

Prints are trimmed, or cut down, partly to 
get rid of bare or rough edges, and partly to cut 
away those outside parts of the picture that 
are not required. A good method of deciding 
just how much of a prmt should be retained is 
to cut two L-shaped pieces of cardboard and 
adjust those on the print so that they form 
a rectangle including just the portion required. 
This is marked with pencil and the prmt trimmed 
accordingly. 

The actual cutting may be accomplished with 
no more elaborate apparatus than a sharp knife, 
a steel straight-edge, and a sheet of glass or zinc 
to cut upon. In addition, a T-square or set- 
square must be used to secure accurate right 
angles. Although prints are generally trimmed 
dry, it is sometimes required to cut them while 
wet, and for this purpose a wheel trimmer must 
be used. 

Trimming is greatly facilitated by employing 
one of the many machines made for the purpose. 
These usually take the form of a rectangular 
board with a guillotine blade working hlong 
one edge {see Prmt Trimmer "). They are gener- 
ally fitted with a scaled rule to assist in cutting to 
given dimensions. Rectangularity is of course 
secured automatically. Other apparatus is 
made for cuttmg circular prints of different 
diameters. Cutting shapes are also made, par- 
ticularly for ovals. 

Quite apart from the mechanical trimming of 
prints, much judgment and taste is demanded 


in deciding just how much of a print shall be 
cut away to secure the best result. There should 
be no hesitation in sacrificing all that hinders, 
rather than helps, the proportion, composition, 
and concentration of the subject. However care- 
fully arranged on the plate, few prints do not 
gain by judicious subsequent priming. 

TRI-NITRO-PHENOL 

Synonyms, carbazotic acid, picric acid. 
CjH, (NO,),OH. Molecular weight, 229. It is 
obtained by dropping carbolic acid into nitric 
acid, and its salts are explosive. It is in the 
form of yellow crystals, which arc very bitter to 
the taste. It is used principally as a dye. 

TRIOXYMETHYLENE {See “Paraformalde- 
hyde.") 

TRIPLET LENS 

A lens consistmg of three separate combinations. 
TRIPOD {See “Camera Stand.") 

TRIPOD HOLDER OR SUPPORT _ 

An arrangement to prevent the legs of the 
tripod slipping on polished floors, stone pave- 
ments, etc. Perhaps the simplest way of secur- 
ing this end is to have a wooden triangle, as 
shown at A, with holes bored at the angles at 
which the points of the tripod legs may be 
inserted. This is often useful m architectural 
photography, or when it is desired to use a field 
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camera in an ordmary room for portraiture or 
copying. A more portable application of this 
idea consists of three wooden arms hinged 
together to fold up when not in use, and havmg 
holes at the ends. Slotted brass plates are also 
made which are hinged at one end to the legs 
of the tripod, as shown at B, a clamping screw 
being passed through the three slots ana tightened 
up when the tripod is suitably adjusted. 

TRIPOLI (Fr., Tripoli ; Ger., Tripolith) 

A siliceous pulverulent earth used for cleaning 
glass, generally mixed with alcohol and ammoma. 

TRITURATION (Pr., Trituration; Ger., Zer- 
pulverung) 

The rubbing up of a powder or other substance 
in a mortar. 

TROPICS, PHOTOGRAPHY IN THE 

Light, flimsy cameras cannot withstand the 
effect of tropical heat for long, the shutters of 
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the dark -slides refusing to open and dose and 
the woodwork generaSy going wrong. The 
camera should be well made of thoroughly 
seasoned mahogany, brass-boimd for preference ; 
waterproof glue should be used, or the bellows 
should be attached by means of brass strips. 
Cloth bellows are more immune from insect 
attacks than those of leather. Rustless metal 
fittings are better than those of wood. Plates 
should be packed in oiled paper, tinfoil, or in 
soldered tm-plate cases. Developers may be 
carried in concentrated form. The risk of melt- 
ing the wet film during development must be 
guarded against, hardening with formaline being 
advisable. Plates should be dried out of the 
reach of insects. As regards the developer, 
the use of a more stable alkali than sodium 
carbonate is recommended by experienced 
travellers, and the diamidophenol and metol- 
hydr(>quinone developers are often advocated. 

TROUGH, ETCHING 

A shallow tray of earthenware or pitch-lined 
wood for the purpose of etching zinc and copper 
plates. The ends are usually covered over for a 
few inches to prevent the solution splashmg 
over when the tray is rocked. The troughs are 
sometimes mounted on a machine for mechanic- 
ally rocking them. 

TUBE, CROOKES* (See “Crookes’ Tube.”) 
TUBE, FOCUS (See ‘‘Crookes’ Tube.”) 

TULOL 

A developing compound introduced by Dr. 
IvKsegang, of Dusseldorf, m 1899. It was a green 
pulpy mass put up in collapsible tubes. When 
required for use 1 part was dissolved m 50 
parts of water. 

TURMERIC (Fr , Curcuma ; Ger., Kurkuma^ 

Gclhwurzvl) 

Synonyms, curcuma, Indian saffron. It is the 
rhizome of Curcuma longa, obtained from tropical 
climates. It has been used for making yellow 
screens and m orthochromatic collodion, but 
has fallen into disuse. An alcoholic tincture of 
turmeric is used to stam bibulous paper for a 
test paper, which turns a reddish brown colour 
with alkaline earths, a brown colour with boric 
acid, and a bright sulphur yellow with other 
acids. 

TURNBULL’S BLUE (Fr., Bleu de Turnbull: 

Ger., Turnhullschzes Blau) 

A bright blue ferrocyanide of iron, Fe5(CN)i,, 
formed by the action of potassium fern cyanide 
on a ferrous salt and forming the image m the 
iron printing process when the print is developed 
with ferncyanide. 

TURNTABLE (Fr., Table iournante ; Ger., 

Drchscheibe) 

An arrangement permitting a field camera 
to be turned round in any direction on the 
tripod, to which it is directly attached. As illus- 
trated, it consists of a brass ring let into the 


camera baseboard, in which revolves a second 
ring having projecting eyes to fit the pegs on 
the tripod legs. A milled-head screw is provided 
to clamp the turntable in any position. The ad- 
vantages of the turntable, m addition to the 
ease with which the camera may be pointed as 
desired, are that there is no loose tripod head to 
carry or screw to get mislaid, while the hole in 
the baseboard allows it to fold over the lens 
and shutter, so that a more portable construc- 



tion of the camera becomes possible. Greater 
rigidity is said to be obtainable with a turn- 
table than with the ordinary tripod head, though 
some workers dispute this. 

In process work, a turntable is generally a 
feature on the camera stand used for copying, 
its object being to turn the camera sideways* 
when the prism is used, and to turn it parallel to 
the length of the stand for direct work. 

TURNTABLE TRIPOD TOP 

A tripod head furnished with a revolving plat- 
form. It differs from the turntable proper in 
bemg attached to the stand itself instead of to 
the camera. 

TURPENTINE (Fr., Tir^benihine ; Ger., 
Terpenhn) 

A colourless volatile liquid obtained by dis- 
tillation from an oily resmous substance ex- 
tracted from various pine and fir trees, ” Spirit ” 
and “ oil ” of turpentine, and ” turps,” are 
identical. Rectified turpentine is a purer variety. 
Venice turpentine is an exudation from the 
larch, and occurs m the form of a honcy-like 
product, very sticky and tenacious, and smelling 
of turpentme. Canada balsam is a similar pro- 
duct. 

In process work, turpentine has numerous 
uses. Rectified turpentine is used for develop- 
ing bitumen pnnts, and for thinning the transfer 
ink used for inking up albumen prints. Commer- 
cial turpentine is largely used for cleaning the 
ink off slabs, rollers, blocks, etc. 

TWADDEL HYDROMETER (See “ Hydro- 
meter.”) 

TWIN-LENS CAMERA 

A hand-camera with a full-size finder, having 
a lens of the same focal length as is used for 
taking the photograph. The image is reflected 
by a fixed mirror inclined at an angle of 45® to 
a horizontal screen, and may be focused right 
up to the moment of exposure. Though bulkier 
than the reflex, the twin-lens camera has the 
advantage that the image is always in view. 
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ULLMANINE 

A white water-colour pigment much favoured 
by retouchers of photo^aphs for reproduction. 
It works well with the aerograph, photographs 
white, and does not change colour. 

ULTRA-VIOLET RAYS {Fr , Rayons ultra- 
violets ; Ger., Ultraviolette Strahlen) 

A region of the spectrum lying beyond the 
visible violet, the commencement of which is 
sometimes known as the lavender rays. The 
research in this region of the spectrum has been 
much facilitated by the fact that the haloids of 
silver are extremely sensitive to it, and one has 
but to use a spectrograph fitted with quartz 
lenses and Iceland spar prisms to obtain a 
spectrogram of the same. Most of the work on 
the ultra-violet, however, is done with concave 
reflection gratings, which, forming a real image 
without the aid of lenses, introduce no absorp- 
tive medium. The farthest yet reached by 
photographic means is \ i,i8i by Victor Schu- 
mann using a quartz spectrograph with silver 
iodide deposited on glass with but very little 
gelatine as binding agent and with the plate and 
spectrograph exhausted of air, as he found that 
both gelatine and air were rather strong absorb- 
ents of the extreme ultra-violet. Ordinary glass 
does not transmit beyond about \ 3,400. 

In the ultra-violet lies the region of the greatest 
photochemical action, and as has been pointed 
out in the description of the diffraction grating 
there is always an overlappmg of the ultra-violet 
of the one order on the red of the preceding one, 
and therefore in spectrographic work this must 
be looked for and absorbed by the use of yellow 
filters. In ordinary photography, if anything 
like correct colour rendering is required also, the 
ultra-violet must be absorbed, for it is obvious 
that, as we do not see this region, any action on 
the plate would give a false rendering of the 
colour. Eder has given the following interesting 


table which shows the relative action of the 
ultra-violet rays in 



Effect of 
Visible 
spectrum 

Effect of 
iUira- 
violet 

I. — Silver bromide with development — 

(a) The photographic effect of daylight 
(reflected from white paper) is com- 
posed of , 

62 % 

38 %' 

(6) Photographic efl!ect of magnesium 
light (from white paper) 

30 % 

70% 

(c) Argand gas burner (from white paper) 

80% 

20 % 

II. — Silver chloride with development — 

The photographic effect of daylight (re- 
flected from white paper) is composed 
of 

1-2% 

q 8-99%’ 


When using artificial lights such as the electric 
arc, the mercury vapour lamp, and magnesium 
ribbon, it may be considered that the bulk of the 
photochemical action lies in the ultra - violet. 
The practical absorbents of the ultra-violet are 
sesculine and filter yellow K. 

UNAL 

Rodinal in powder form requiring to be mixed 
with water to make a developer ready for use. 

UNDULATORY THEORY {See “ Wave- 
lengths.”) 

UNIFORM STANDARD (U.S.) STOPS {See 
“ Diaphragnyj.”) 

UNIT OF LIGHT (Fr., ^talon photomitrique ; 
Ger., Lichteinheit) 

Different umts have been adopted by various 
countries. The British standard is a spermaceti 
candle burning about 1 20 grs. per hour ; the height 
of the flame from where the wick begins to char 
to the top of the flame should be 45 mm., and 
the top of the wick should turn over towards the 
edge of the flame. The candle should be ht at 


COMPARISON OF LIGHT STANDARDS (SCHAUM). 



Hefner 

Lamp 

H.K. 

Bougie 
decimale 
and British 
standard 
candles 

1 German 
standard 
candle 
= D. V,K. 

Carcel 

Lamp 

10 c.-p. 
Pentane 
Lamp 

Violle's 

unit 

Hefner lamp . 

I 

0-877 

0-833 

0-0936 

0-0909 

0-0439 

Bougie decimale and \ 
British standard > 

I-I 4 

I 

0-950 

o-io6 

0-104 

0-05 

candle . . ) 

d^rman candle 

1*20 

1*05 

I 

O-III 

0-109 

0-053 

Carcel lamp . 

10*8 

9*47 

9-0 

I 

0-982 

0-474 

10 c.-p. pentane 

lamp 

1 1*0 

9*65 

917 

1-02 

I 

0-483 

Violle*s unit. 

22-8 

20-0 

19-0 

2*11 

2-07 

I 
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least five minutes before use ; there should be 
a well formed cup of melted wax, and the flame 
should be well shielded from draughts. 

The French standard is the Carcel lamp, burn- 
ing 42 g. of colza oil per hour in a circular 
hollow wick lamp. 

The German standard is the Hefner-Kerze, 
that is, the light emitted by the Hefner- Alteneck 
amyl-acetate lamp. 

The German standard candle has a flame 
height of 50 mm. 

The Vemon-Harcourt 10 c.-p. pentane lamp 
and the Harcourt-Simmance i c.-p. pentane lamp 
are also used, especially the former. These lamps 
burn a mixture of air and pentane vapour. 

Violle's unit is the light emitted by the so. cm. 
of glowing platinum, and is extremely difficult 
to reproduce. 

The bougie decimale of the Geneva Congress 
(1896) is the Hefner lamp reduced to the one- 
twentieth of Violle’s unit. 

Other standards of less general use have been 
suggested by Wemer-Siemens and Lummer- 
Kurlbaum. The table at the foot of page 550 
shows the relation between the above units. 


UNIVERSAL DEVELOPER 

Any developer which will serve alike for dry 
plates, bromide and gaslight papers and lantern 
plates. The metol-hydroquinone developer is a 
popular universal developer, but the name 
universal ” was probably first used by the 
Ilford Company for a developer in 1891 


A. Hydroquinone . 80 grs. 

Potass, bromide . 15 ,, 

Sodium sulphite . i 02. 
Water to . 10 ,, 

B. Sodium hydrate . 50 grs. 

Water . 10 oz. 


18 g. 

3*5 „ 
no „ 

1,000 CCS. 

11*5 g. 
1,000 CCS. 


For negatives use equal parts of A and B ; for 
bromide papers, one part A, one part B, and one 
part water ; for lantern plates equal parts of 
A and B. 


UNIVERSAL LENS 

A symmetrical anastigmat lens, highly cor- 
rected, and suitable for almost any kind of work. 

UNOFOCAL LENS 

A lens, invented by Rudolph Steinheil, of 
Munich, working at a large aperture. Astig- 
matism and other kinds of aberration are 
eliminated by employing unusually thin and 
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transparent glasses of very slight curvature. 
The tour elements [see illustration) are of the 
same refractive index and focal length, there 
being slight distances between them so as to 
prevent one combination neutralising the other. 
The lens has great rapidity, gives good definition, 
and has excellent covering power. 


URANIC SALTS (Fr., Sets uraniques ; Ger., 

Uranylsalzen) 

Uranium forms two classes of salts, the 
uranous and uranic. The latter are readily 
reduced to the uranous state by the action of 
hght in the presence of organic matter, and this 
forms the basis of several printing processes. 

URANIN {See “Eosine.”) 

URANIUM ACETATE (Fr., Acitate d^urane ; 

Ger., Uranylacetat) 

Synonym, uranyl acetate. U 0 a(C,H, 0 ,)t 2 H, 0 . 
Molecular weight, 426. Solubilities, very easily 
soluble in water and alcohol. It is poisonous, 
the antidote being cobalt mtrate and emetics. 
It is in the form of small yellow crystals or 
crystalline powder, obtained by dissolving uranic 
oxide in acetic acid. It generally contains a 
little basic salt ; therefore a perfectly clear solu- 
tion cannot be obtained without the addition of 
acetic acid. It has been suggested m place of 
the uranyl nitrate. 

URANIUM CHLORIDE (Fr., Chlorure d^urane ; 

Ger., Uranylchlorid) 

Synonyms, uranyl chloride or oxychloride. 
UOaClj HjO. Molecular weight, 361. SolubiU- 
ties, soluble in water and alcohol. It is poisonous 
{see “Uranium Acetate”). It occurs as flat 
deliquescent greenish yellow plates, obtained by 
dissolving uranic oxide m hydrochloric acid. It 
can be used as a sensitive salt for printing out, 
and also confers hardness or increase of contrast 
when added to a chloride emulsion. 

URANIUM COLLODION PROCESS {See 

“ Wothly’s Process.”) 

URANIUM FLUORIDE SCREENS 

Fluorescent screens {which see) coated with 
uranium fluoride. 

URANIUM INTENSIFIER 

An intensifier which gives great additional 
printing power to thin negatives, the effect not 
being permanent. A simple formula is : — 

Uranium nitrate . 40 grs. 9 g. 

Potass, ferricyanide . 40 ,, 9 ,, 

Acetic acid . .27 mins. 6 ccs. 

Water . . .10 oz. 1,000 „ 

A well-washed negative assumes in this a reddish- 
brown colour. It is next briefly washed in water 
slightly acidified with acetic acid, and finally 
in plain water until the stain has gone. Any 
“ hypo ” left in the film will produce red stains, 
while any iron in the water, say rust from the 
waterpipes, will produce blue ones. The inten- 
sification may easily be removed by placing the 
negative in a weak solution of sodium carbonate 
or in ammonia, or by prolonged washing. The 
negative may be treated locally by intensifying 
the whole in the usual way and working over 
any parts that are too dense with a camel-hair 
brush dipped into a weak solution of ammonia 
and soda. Many other formulae have been 
recommended, Dr. Liippo Cramer’s (used as 
above) being noteworthy. The originator claims 
that his formula, given on the next page, keeps 
well in the dark and gives a clear image. 
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Potass, ferricyanide (lo % sol.) , 2 parts 

Uranium nitrate (10 % sol.) . 5 „ 

Potassium oxalate (10 % sol.) , 5 „ 

Hydrochloric acid (10 % sol.) . i „ 

Water . . . . . 10 „ 

Washing is complete when the stain has dis- 
appeared from the shadow (clear) portions of the 
negative. When this stain is obstinate and 
there is a danger of the whole of the intensifica- 
tion being removed by prolonged washmg, it is 
best to apply a 2 per cent, solution of ammonium 
sulphocyanide. This bath should not be used 
when the negative is to be worked upon locally 
with ammonia. Negatives intensified with 
uranium keep better if varnished, failmg which 
store them m a dry place, not exposed to a 
strong light. 

URANIUM NITRATE (Pr., Azotate d'utane ; 

Ger., Uranylsalpetersdure) 

Synon3nns, uranyl nitrate, uranium oxynitrate. 
U02(N0,)2 6H2O. Molecular weight, 504. Solu- 
bilities, very soluble in water, alcohol and ether. 
It IS poisonous {see “ Uramum Acetate”). It 
is in the form of yellow efflorescent crystals 
with a greenish lustre by reflected light, obtained 
by dissolving uranic oxide in nitric acid. It is 
used for printing out, and in conjunction with 
potassium ferricyanide to tone bromide prints 
and intensify negatives, brown or reddish-brown 
uranyl ferrocyanide being formed on the image, 
which is partially soluble in water. 

URANIUM PRINTING 

The first uranium printing processes were 
worked out by J. C. Burnett (1857-8) and 
Niepce de Saint Victor, who took out an English 
patent in 1 858. Paper was floated upon a i in 30 
solution of uranium nitrate, dried m the dark, 
exposed under a negative to daylight until a 
faint image printed out, developed by floating on 
a bath of silver nitrate (40 grs. to the ounce) or 
upon a solution of gold chloride (9 grs. to the 
ounce), then washed and dried. In 1864 a pro- 
cess in which the uranium and silver were mixed 
with collodion and applied to paper was patented 
by Wothly. {See “ Wothly’s Process.”) 

One uranium process has points of similarity 
with platinotype. Paper is coated with ferrous 
oxalate in the proportion of i gr. to each square 
inch of paper, each ounce of the solution contain- 
ing also I gr. of mercuric chloride. When dry 
the paper is exposed in contact with a negative 
and developed on the following bath : — 

Gold chloride . . 3 grs. *7 g. 

Uranium nitrate . 45 „ 10*5 „ 

Water . . . 3 oz. 300 ccs. 

It is washed, fixed in a weak solution of hydro- 
chloric add, washed again and dried. Other 
formulae have been published. 

Uramum for Gaslight Printing . — In Dr. J. 
Bartlett's process (1906), the paper is sized with 
gelatine containing potash alum and oxalic add, 
and sensitised wifii — 

Silver nitrate . .275 gt«. 63 g. 

Uranium nitrate . 4^ oz. 495 „ 

Distilled water . . 8 „ 800 ccs. 

Float the paper on this bath for three minutes, 
dry in the dark, and keep free from moisture. 


On account of the radiations from uranium it 
is necessary to prepare and use the sensitive 
solution in the dark-room. Exposure is made 
under a negative in the usual way ; with an 
average negative, from twenty to sixty seconds 
will be enough at 6 in. or 8 in. from a gas 
mmtle ; one to five seconds to sunlight, and 
thirty seconds to dull daylight. The print is 
then devdoped in the following : — 


Ferrous sulphate 
Tartaric acid . 
Sulphuric acid . 
Glycerine . 

Water to . 


I oz. no g. 

i „ 55 „ 

60 mins. 12-5 CCS. 

60 .. 12-5 

10 oz. 1,000 „ 


The image develops rapidly and varies from 
brown to a warm black. Should the whites 
not be pure, due to over-exposure, add tartaric 
acid to the developer ; the tendency to discolour 
the whites is entirely prevented by adding a 
trace of nickel nitrate to the original coating 
solution, but this renders the paper less sensitive. 
A rmse in weak acid or plain water completes 
the process. 


URANIUM TONING 

Uranium toning is really a modified form of 
intensification, and is not therefore smtable for 
dense prints. It is not considered to yield 
lasting results. It rcwsembles the process de- 
scribed under the heading ” Uranium Intensifier.” 
J. Weir Brown's one-solution formula is : — 


Glacial acetic acid 
Potass, ferricyanide 
Uranium nitrate 
Water 


I drm. 
3 grs. 

3 u 
6 oz. 


12*5 CCS. 

7 g. 

7 >> 

600 CCS. 


This acts slowly and less water may be used in 
order to make it work more quickly. Many 
modifications have been made in the formula, 
and the solutions which appear to find the most 
favour are : — 

A. Uranium nitrate . 45 grs. 10*5 g. 

Distilled water . 10 oz. 1,000 ccs. 

B. Potass, ferricyanide 45 grs. 10*5 g. 

Glacial acetic acid 2 drms. 25 ccs. 

Distilled water . 10 oz. 1,000 ,, 

Uranium persulphate is said to act in predsely 
the same way as the nitrate above mentioned. 
The two solutions keep indefinitely as long as 
they are not mixed. For use, mix equal parts 
of A and B, and if this works too rapidly dilute 
with water. The prints should not have been 
developed with ferrous oxalate, as iron causes 
greenish spots to appear. Metol-hydroquinone 
developed prints tone excellently, especially if 
the toning is to be carried no farther than the 
sepias. Amidol developed prints tone to a fuU 
red. Prints if dried after washing should be 
immersed in water previous to toning so that the 
toner may work evenly. Toning begins as soon 
as the prints are immersed in the toner ; starting 
with a warm black the tones progress through 
the various shades of brown to red, and the 
image increases in density at the same time A 
little before the desired tone has been reached 
the prints are transferred to a bath of weak 
acetic acid (about 100 drops to 10 oz. of water) , 
after two or three minutes, they are washed by 
soaking in still water until the yellow stain has 
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disappeared. If washed in running water colour 
will be washed away, leaving a patchy result. 

Dilute citric acid (lo grs. to the ounce), and 
oxalic acid (5 grs. to the ounce), are said to give 
clearer tones than when acetic acid is used. 

Permanent yellow stains are caused by in- 
sufficiency of acid in the toner, the acid keeping 
the gelatine soft and facilitating the washing out 
of the stams. The last mentioned may be re- 
moved by dabbing them with cotton-wool soaked 
in a very weak solution of ammonium sulpho- 
cyanide. The toned image can be restored to 
its original state by soaking in a weak solution of 
ammonia or sodium carbonate and washing well. 

Uranium may also be used for platmum 
prints : — 


Uranium nitrate 

5 grs. 

I 

g- 

Potass, ferricyanide . 

5 „ 

I 

Glacial acetic acid 

5 mins. 

I 

cc. 

Ammonium sulpho- 
cy anide . 

25 grs. 

5 

g- 

Water 

10 oz. 

1,000 

CCS. 


Toning is carried out in the manner described 
for bromide prints above. 

Uranium is also used m combination with gold 
for ordinary P.O.P. (gelatino-chloride) prints. 
The bath is — 


Sodium bicarbonate . 10 grs. i g. 

Sodium chloride • 3^^ ,, 3 „ 

Sodium acetate . ^ 6 ,, 

Water . • . 15 oz. 750 ccs. 


Dissolve and add — 

Uranium nitrate . 5 grs. *25 g. 

Gold chloride . , 4 ,, *2 „ 

Water . . .20 oz. 1,000 ccs. 

The toner gives brownish black or pure black 
tones according to the quality of the negative 
used for printing from. The bath must not be 
acid. After tonmg, the prints are fixed in an 
alkaline fixing bath and washed as usual. 

URANIUM, RECOVERING 

Uranium is recovered by adding to the old 
baths aqua regia, which destroys the ferricyamde, 
and then adding liquor ammoniie in excess. 
Collect the precipitate, wash with hot water, and 
boil with slight excess of acetic acid ; then, on 
evaporating to dryness, uranium acetate wiU be 
left. 

URANOTYPE 

Prints made by the uranium mercuro-urano- 
t5rpe, and the platmo-uranotype processes are 
Imown as uranotypes. 

URANYL NITRATE {See “Uranium 
Nitrate."') 

UVIOL 

A term applied by Schott and Genosscn, of 
Jena, to a variety of glass which is transparent to 
the ultra-violet rays. The name is derived from 
the words ultra-violet 


V 


VACUUM TUBES {See “Crookes’ Tube” 
and “X-ray Photography.”) 

VANADIUM CHLORIDE (Fr., Chlorure de 
vanade ; Ger., Chlorvanadtum) 

Synonyms, hypovanadic hydrochloride, 
divanadyl tetrachloride. zVOa 4HG 3H2O. 
Molecular weight, 366. Solubilities, very soluble 
in water and alcohol. It is a dark green syrupy 
deliquescent liquid obtained by dissolving van- 
adic anhydride in hydrochloric acid. It is used 
for toning bromide prints green, and also in 
the Donisthorpe process. 

VANADIUM PRINTING 

The brothers Lumi^e produced a vanadium 
printing paper in 1894. Paper with a gelatine 
coating is sensitised with a solution of vanadium 
chloride in alcohol and water, dried, and printed 
under a positive transparency. The joint posi- 
tive image so produced needs to be treated with 
a solution of paramidophenol, washed, and any 
yellowness in the high lights removed in a 
weak bath of hydrochloric acid, afterwards 
washing free of acid. 

M.M. Lumito found potassium vanadium 
tartrate the best salt to use, and they prep^ed 
at by dissolving vanadium pentoxide in potassium 
bitartrate. 


VANADIUM TONING 

Vanadium chloride was first used for toning 
bromide prints by Somerville in 1903. A 
formula is : — 

Ferric chloride . .10 grs. 2*3 g. 

Oxalic acid (sat. sol.) . oz. 125 ccs. 

Vanadium chloride . 20 grs. 4*6 g. 

Nitric acid . . 50 mins. 10 ccs. 

Water to . . . 5 oz. $00 „ 

Then add, stirring the while, 10 grs. of potas- 
sium femcyanide dissolved in 5 oz. water. 
Tone for one to two minutes, the longer the 
immersion the lighter bemg the green. Wash 
for ten minutes, and fix in a solution of 2 oz. 
of “hypo” and 200 grs. of boric acid in 10 02. 
of water ; finally wash for ten minutes. 

VANDYCK GRAVURE 

An American imitation of Rembrandt photo- 
gravure. 

VANDYKE PROCESS 

A photo-lithographic process invented by 
F. Vandyke, of the Survey of India Office, Cal- 
cutta, and used largely for map printing in British 
and Colonial Government printing offices. Thm 
zinc plates are grained with sand, and coated 
with a fish-glue enamel printing solution, the 
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following bein^ a suitable formula : — ^Fish-glue, 
I oz. ; ammonium bichromate (20 per cent, solu- 
tion), 2 oz. ; water, 6 oz. ; chromic acid (10 per 
cent, solution), 5 mins. The copy, drawn or 
printed in black on white paper or a transparency 
on glass or celluloid, is placed in contact with 
the film side of the plate, and exposure made 
either to daylight or to an arc lamp. The plate 
is developed in plain water until the glue is 
removed from the lines, and it is then dyed with 
aniline dye, producing a negative image on the 
zinc. The following ink is next rolled over it : — 
Powdered bitumen, 4 oz. ; lithographic chalk 
printing ink, i oz. ; lithographic writing ink, 
I oz. : Burgundy pitch, i oz. These ingredients 
are mixed together, with the aid of gentle heat, 
and sufficient turpentine added to dissolve the 
mass. After the plate has been inked it may be 
developed in water containing about 48 mins, 
of hydrochloric acid per pint of water, rubbing 
gently with cotton-wool. The result is that the 
image is reversed, yielding black lines on the 
plain ground. The plate is then treated m the 
usual way for lithographic prmtmg 


VANSANT'S INTENSIFIER 

A modification of the mercuric chloride in- 
tensifier. The bleached negative is washed and 
immersed in a freshly prepared bath of vrater 
4 oz., gallic or tannic acid 60 grs., caustic 
potash 2 grs. ; it is then washed and dried. 

VAPOGRAPHY 

A synonym for atmography. 

VARNISH, REMOVAL OF 

Varnishes may be removed by soaking the 
negative, etc., in the solvent used for making 
the varnish ; generally, this solvent is alcohol 
(methylated spirit). In the case of celluloid 
varnish, acetone, amyl acetate, etc., must be 
used. The negative is immersed in a bath of 
the solvent, allowed to remain for several 
minutes, witb occasional rocking, and then while 
in the bath rubbed well with cotton-wool. Another 
solvent is a mixture of 10 parts of alcohol, 10 
parts of water, and i part of caustic potash, after 
treatment with which wash the negative in water. 


VARNISHES (Pr., Vernises ; Ger., Firnisse, 
Locke) 

Spirit varnishes are the most widely used for 
negatives upon glass, but for film negatives water 
varnishes are used, because of the action of the 
spirit upon the celluloid. Cold varnishes are 
more easily applied than warm ones, but take 
longer to dry. Some approved formulae are : — 

For Hot Varnishing — 


(i) Bleached shellac . i oz. 
Alcohol . . 10 „ 


no g. 

1,000 CCS. 

Keep in a corked bottle in a warm place, and 
shake up at intervals until dissolved. Set aside 
to settle, and then decant the clear paurt for use. 


(2) Orange shellac 
Turpentine 
Mastic 
Castor oil 
Sandarach 


Methylated spirit 20 


oz. 

I drm. 
li oz. 


69 g. 

14 „ 

14 „ 

6 25 CCS. 

69 g. 

1,000 CCS. 


Place all except the castor oil in the spirit, and 


shake at intervals till dissolved. Filter or allow 
to stand, pour off the clear portion, and add 
the castor oil, which gives elasticity to the film. 

(3) Orange shellac . ij- oz. 138 g. 

Methylated spirit 10 „ 1,000 ccs. 

Mix as above, and when clear add 20 mins, 
or 4 CCS. of castor oil, or oz. or 25 ccs. of spike 
oil or turpentine. The addition of a teaspoonful 
of chalk or whiting assists to clear the varnish. 

For C01.D Varnishing — 

(1) Gold size . . i oz. no g. 

Benzole . • i », 100 ccs. 

This was largely used in the early days. It 

dries rather slowly. 

(2) Celluloid Varnish (see “Celluloid”). 


Monckhoven* s Water Varnish 

(3) Shellac . . i oz. no g. 

Sodium carbonate 

(saturated sol.) 8 ,, 800 ccs. 

Allow to stand for twenty-four hours, pour off 
the liquid and replace with clean water; boil 
till the shellac is dissolved, allow to stand, 
decant, and filter. 

Borax Varm^h 

(4) Borax. . . i oz. 55 g- 

Shellac . . 5 „ 275 

Water. . . 20 1,000 ccs. 

Dissolve the borax in boiling water, add the 
shellac slowly, and keep hot till dissolved. When 
cool, pour off the clear part for use. 

Fiim Varnishes — 

Either a shellac or a celluloid varnish given 
above, as is suitable, and the films may be 
varnished wet or dry. For wet films use — 

(1) Borax. . .120 grs. 28 g. 

Sodium carbonate 30 ,, 7 ,, 

Hot water . 5J ,, 550 ccs. 

When dissolved, add i oz. or no g. of broken 
gum lac, and when this has dissolved add 20 
mins, or 4 ccs. of glycerine, and more water to 
make 10 oz., or 1,000 ccs. in all. Allow to stand, 
or filter, and use the clear part. The film is. 
immersed bodily for a minute or two and then 
pinned up to diy. For dry films use — 

(2) Dammar . . i oz. no g. 

Benzole . . 10 „ 1,000 ccs. 

The dried and slightly warmed film is immersed 
bodily and hung up to dry ; or it is pinned by 
its four comers to a board, varnish poured in a 
pool in the centre, and spread with a brush. 

For wet Coeeodion Negatives — 


(1) Gum arabic . i oz. no g. 

Water . . 10 „ 1,000 ccs. 

(2) White of one egg 

Water . . 20 oz. 568 ccs. 


Print Varnishes — 

Prints are sometimes varnished in order to- 
remedy the dead or sunken-in effects so common 
with matt surface papers. Valenta's formula is. 


Benzole . . , 4 oz. 

Sandarach . • 1 » 

Acetone . . . 4 >, 

Absolute alcohol . 2 „ 


400 CCS. 

no g. 

400 CCS. 

200 „ 
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Biack Varnish — 

Bleached shellac 3 oz. 330 g. 

Methylated spirit . 10 ,, 1,000 ccs. 

Aniline black (sol in 
spirit) . . .60 grs. 14 g. 

VARNISHING NEGATIVES, ETC. 

The object of varnishing is to protect the gela- 
tine film from scratches, damp, etc., and to pre- 
vent silver staining due to the absorption of 
damp by both papers and negatives. 

Hot Process . — The negative is warmed to drive 
out all moisture, and then allowed to cool. The 
negative need not be hot when the varnish is 
applied ; it is much more important that the 
negative is dry. Hot negatives may crack when 
cold varnish touches them, and the varnish may 
dry with marks and streaks, while a damp film 
will cause the varnish to dry milky, fish-scale 
markings possibly appearing later. The negative 
is held film side upwards m the left hand, the 
bottle of varnish in the right, and a pool poured 
into the centre of the plate and allowed to 
spread almost to the edges ; then the negative 
is tilted slightly until the varnish flows to the 
top right-hand comer, next to the left, then to 
the bottom left-hand corner, and finally to the 
bottom right-hand corner, from which comer 
the superfluous varnish is poured back into the 
bottle, holding the corner of the negative in the 
mouth of the bottle, and “ see-sawing " the nega- 
tive to prevent streaks. The negative is next 
heated before a fire or over a gas-bumer until the 
coating IS hard and dry, it being kept on the 
move to obviate the formation of streaks. 

Cold Process . — In applying cold varnishes the 
chief consideration is absolute dryness. The 
varnish is applied in the manner described for 
the hot process, although with care it may be 
brushed on sparingly with a soft brush. The 
negatives are set aside to dry m a place where 
dust cannot form on them. Films may be im- 
mersed bodily in some varnishes. 

Varnish Substitutes . — Various substitutes for 
varnishing are known. One method is to place 
a very thin celluloid film between the negative 
and the printing paper, but this is a protection 
only during printing. Another method is to 
harden the film with tannic acid and alum. 

VELVET SURFACES 

The semi-glossy surfaces of some bromide and 
gaslight papers , practically identical with 
“ carbon surface," semi-matt," etc. 

VENEER, PHOTOGRAPHIC 

A photographic veneer is a print fixed to 
transparent ceUuloid and applied to cabinetwork. 

VENICE TURPENTINE {Sea “ Turpentine.") 

VERANT (Pr. and Ger., Verant) 

An optical instrument invented by Dr. Moritz 
von Rohr, in 1903, and used for viewing single 
photographs. It adopts a principle originally 
suggested by Prof. A. Gullstrand. It consists of 
an open holder for the print, and a viewing lens 
of such a focal length as to be practically equal 
to that of the objective with which the photo- 
graph was taken. The eye thus sees the print 
m the same mnnner as the camera lens viewed 


the original landscape or object. The result, with 
a properly lit, well-modelled photograph, is 
almost equivalent to stereoscopic effect. The 
single-lens Verant is for use with one eye only, 
but a double pattern for viewmg two similar 
photographs is also made. 

VERASCOPE 

A two-lens camera taking twelve stereoscopic 
or twenty-four single pictures. It may be used as a 
viewing apparatus for the pictures taken with it. 

VERDIGRIS 

Impure copper acetate. 

VERRE SOUPLE 

An early name for celluloid or other flexible 
material used instead of glass for negative 
making. 

VERTICAL CAMERA {See “Camera, Ver- 
tical" and “Copying Stand.") 

VEST CAMERA {See “ Buttonhole, or Vest, 
Camera.") 

VICE, PLATE 

A wooden clamp laid on the bench for holding 
plates whilst being cleaned. 

VICTORIA 

A commercial size of portrait mount measur- 
ing about 5 in. by 3J m. ; the Victoria midget 
measures 2} in. by i J m. These sizes are subject 
to slight variation. 

VIEW ANGLES, TABLE OF 

The following table gives the degree of angle 
subtended by any lens on the longer sides of 
various sizes of plates : — 


Lens 

Fo- 

cus 



Stze of 

Plate %n 

Inckei 




4ix 3l 

5x4 

6*X4i 

Six 6 k 

9X7 

10 X 8 

12 X 10 

Ins 








3 

74 

79 

97 





4 

58 

64 

78 





5 

48 

53 

62 

81 

84 



6 

41 

45 

53 

70 

73 

79 


7 

36 

39 

50 

62 

65 

71 

8t 

6 

31 

35 

44 

56 

39 

64 

74 

9 

38 

3* 

40 

51 

53 

58 

67 

xo 

24 

38 

38 

46 

49 

53 

62 

11 

22 

26 

33 

42 

44 

49 

57 

12 

20 

24 

30 

39 

41 

45 

53 

13 

19 

22 

38 

36 

38 

42 

50 

14 


20 

26 

34 

36 

39 

46 

15 


19 

24 

32 

33 

37 

44 

i6 



22 

30 

31 

35 

41 

17 



30 

28 

30 

33 

39 

18 



19 

26 

28 

31 

37 

19 



18 

25 

27 

29 

35 

20 




24 

25 

28 

33 


VIEW FINDER (Fr., Viseur ; Ger., Btld~ 
sucker ^ Sucker) 

An accessory showing the amount of subject 
included by the lens of a camera. The com- 
monest form A resembles a miniature camera 
obscura. A small convex lens h throws upon a 
mirror M the rays proceeding from objects in 
front of the camera. M is inclined at an angle 
of 45^, and reflects an image upon a horizontal 
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ground-glass screen s. Usually a hood shields 
the ground glass from extraneous light. The 
frame, or mask, surrounding the ground glass 
should be of such a size that the image contains 
the same amount of subject as is shown by the 
camera lens on the focusing screen or plate. A 
new finder should be tested, and if it includes 
too much, pencil lines should be drawn round 
the margins of the ground glass to exclude the 
surplus subject, the outer space being then 
blocked out with black paint. If it shows too 
little, a mental allowance will have to be made 
when exposing. With this type of finder the 
image is dull, due to loss of light caused by the 
ground glass. 

In the brilliant finder B the ground glass is re- 
placed by a second convex lens, whic 3 i receives 
the rays from the mirror, formmg a very bright 
image. The first finder of this kind was con- 
structed by A. L. Adams and H. Hill in 1894, 
and there have been many modifications. Some 



patterns have a reflecting prism instead of a 
mirror, with one side ground to a curve to form 
a lens. An unfortunate peculiarity of the bril 
liant finder m its simplest form is that the 
amount of image included varies slightly accord- 
ing to the position of the observer’s eye. This 
defect was overcome, in 1898, by Beck, who 
placed a rectangular opening or mask m between 
the two lenses at the focal distance of the first 
lens. {See diagram C.) 

There is a growing tendency to use a finder in 
which the object is directly viewed. This may 
consist either of a small concave lens or an open 
wire frame with a sight. {See “ Direct Finder.”) 
A few cameras for special purposes are fitted with 
field-glass or telescopic finders. 

Among more recent improvements in finders 
must be mentioned the Adams Identoscope 
(1905), illustrated at D, the front lens of which 
is made to move in unison with the camera lens, 
so that the exact effect of using the rising or 
falling front is immediately shown. 

The reflex and twin-lens cameras have full- 
size finders of the camera obscura type, the 
camera lens itself, in the case of the reflex, serv- 
ing also as the finder lens. 


VIEW METER (Fr., Chcrchcur^ IconomHre ; 

Ger., Btldmcsser) 

A device for showing the amount of subject 
which would be included on the plate if the 
camera were set up in a given position, thus 
enabling the operator to judge the best point of 
view without experimentally erecting the appara- 
tus. One pattern is like a small telescope with 



a suitable mask or opening inserted to limit the 
view to the required proportions. Another form 
consists of a small rectangular frame sliding on 
a graduated rod, at the other end of which is a 
sight. {See the illustration ) The opening should 
be proportional to the size of plate to be used, 
while the distance from the sight to the opening 
should bear the same proportion to the focal 
length of the lens. Thus, for a quarter-plate 
camera with a lens of 6-in. focal length, the open- 
ing might be 2^ in. by if in. and the distance of 
the sight 3 m. On applying the eye to the sight, 
the view seen through the opening is then exactly 
identical with that which would be included if 
the camera were set up with its lens in the posi- 
tion of the sight and pointing in the same 
direction. Such a view meter is readily made 
to fold up when not in use, and may be carried 
in the pocket. 

By marking different distances on the rod, the 
finder may be made to show the view included 
by lenses of various focal lengths. Thus, m the 
foregoing example, if the frame is slid along the 
rod until it is 2 m. from the opening, it gives the 
same amount of view as a 4-in. focus lens, and 
so on. The open frame gives the clearest view ; 
but, if preferred, a piece of blue glass may be 
fixed in or against the opening, when the subject 
is seen m monochrome and its photographic 
value IS more easily judged. 

VIEW POINTS 

On the selection of the point of view depends 
the composition of the subject. A slight change 
in the point of view frequently results in a great 
change in the lines and arrangement of the sub- 
ject. When the lighting is strong a still further 
alteration is made in the result by varying the 
position and direction. It should form a part 
of every photographer’s practice to select a 
subject and carefully study the variations pro- 
duced by examining it from every possible point 
of view : these should mclude the variations 
resulting from a different standpoint and those 
obtained by placing the camera above or below 
normal eye level. A striking example of wide dif- 
ferences in form is given by the appearance of a 
sailing vessel as seen broadside on, bows on, 
stern on, or “ three-quarters.” But differences 
almost as striking may be noted by studying 
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Vignetters and Vignetting 


the different aspects of a cottage, or even of a 
landscape. In figure work, also, the many 
variations are obvious. 

VIEWING DEVICES {See “ Alethoscope,** 
“ Graphoscope,” “ Lantemoscope,*' “ Neo- 
monoscope, " “ Pantoscope,” “ Stereo- 

scope," Verant," etc.) 

VIGNETTERS AND VIGNETTING 

A vignetted picture softens off gradually until 
whiteness is met with at the edges. Vignetting is 
believed to have been introduced in photography 
by Latimer Clark in 1853, while it is 

invariably condemned by artistic workers, it is 
still popularly considered a pleasing style of finish- 



ing for portrait heads. It is produced by allow- 
ing the centre part to print out while the edges 
are shielded in such a way that the light gradu- 
ally decreases in actinic power as it reaches the 
edges. Prom the diagram it is seen that a vig- 
netted contact print is produced by the diffusion 
of the light rays as they fall upon the negative 
with the sensitive paper beneath. Assuming 
the light rays to proceed from a source i<, 
their full force acts upon the negative between 
D and Dj. The diffused rays from M, however, 
act upon the area KEi, and consequently the 
part between d and Ej is more strongly lighted 
tlian the other parts. Also, as the light rays 
become more oblique, an increased amount of 
light is lost by means of reflection. The greater 
the separation, up to a certain point, between 
the vignetter and the negative, the more gradual 
will be the merging of the print into a white 
border. If, for example, the vignetter were 
lowered or the negative raised to the dotted Imes 
shown the result in the latter case would be that 
the /parts between Hi and H would be printed 
strongly and the image would not soften off to 
E as it would do with a greater separation. In 
practice, it is found that m. to i in. is enough 
for a carte de visite portrait, and from i in. to 
in. for a cabinet. 

Clark, in the published account of his methods 
(1853), states that he used a hole cut in an 
opaque substance placed i in. above the negative ; 
the whole arrangement was caused to revolve by 
means of a bottle- jack to assist the diffusion of 
the light at the edges. 

In 1857, Forrest, of Liverpool, introduced the 
stained glass vignetter, which is a piece of 
flashed ruby or orange glass with a colourless 
centre ; it is usually of the same size as the 
negative, and is often placed in the frame with 


it, but it gives softer and better results if laid 
on the frame in such a way as to increase the 
space between it and the negative ; being of 
the same size as the negative, the separation 
possible is not great. The extent of the dear 
glass portion is fixed, and in order to do good 
work the photographer must have a supply of 
such glasses with different shapes and sizes of 
openings. 

The iris vignetter consists of a piece of vul- 
canised fibre or thin wood large enough to cover 
the printing frame, and having a central aper- 
ture, round the edge of which is a series of 
riveted plates, one slightly overlapping the 
other. The shape and size of the opening are 
altered by moving the plates. 

An easily made vignetter utilises a piece 
of card or the lid or bottom of a plate box ; it 
must be large enough to cover the whole frame, 
and a hole is cut m the centre. This card is laid 
over the frame during printing, the separation 
between card and negative being such as to 
diffuse the light at the edges. To assist in obtain- 
ing a soft edge to the image, the edge of the 
card may be serrated, and small holes made 
around the large hole, or one, two, three, or 
more thicknesses of assue paper may be pasted 
around the edge of the hole. Of the many other 
kinds of vignetter only the sand vignetter need 
be mentioned. A lid of a plate box large enough 
to cover the frame is taken and the bottom of 
the lid cut away, leavmg a narrow ledge, about 
^ in. wide, all round. A piece of plain glass is 
then dropped into the lid and rests upon the 
ledges, thus forming a glass-bottomed tray. This 
is laid on the printing-frame, and fine dry sand 
is poured mto the shallow tray in such a way as 
to leave a clear glass centre. 

Portrait heads make the most effective vig- 
nettes. Dark backgrounds should not be vig- 
netted, neither should Rembrandt and other 
strongly lighted portraits. When printmg 
vignettes, it is necessary to use diffused light 
and to select a spot where the light reaches the 
frame equally from all parts ; the more slowly 
a vignette is printed the better and softer will 
be the grading, and any attempt to use strong 
hght or direct sunhght would cause the outhnes 
of the vignetter to show in the form of a well- 
defined fine on the prmt. Should the light 
spread too much under the vignettmg device, 
place loose cotton-wool between the negative 
and the vignetter ; but this must be done with 
great skill, or the wool will form an on time on 
the print. The above remarks apply to the vig- 
netting of prints made upon prmtmg-out paper 
in diffused daylight. 

The methods of vignetting given above do 
not give the best effects with bromide and gas- 
light paper, although some commercial vignettes 
allow of printing to be performed by artificial 
light almost as easily as by diffused daylight. 
For vignetting bromide prints or enlargements 
the vignetter must be moved while the exposure 
is being made, cut-out cards being used. A card 
is cut of the desired shape and size, the latter 
being sufl&cient to prevent the light creeping 
round the sides and causing fog in the case of 
enlargements. The card is held between the 
sensitive paper and the lens, and moved back- 
wards and forwards in order to spread the hght. 
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Vulcanite 


The nearer the lens the greater the difihision, and 
the more of the image upon the paper. Contact 
bromide and gaslight prints are vignetted in the 
same way, except, of course, that the bromide 
paper is placed in a frame with the negative in the 
usual way and the vignetter held &tween the 
frame and the source of light. The hole in 
card must be small in comparison with the size 
of the vignette desired, as the light spreads 
considerably ; it is also advisable to arrange the 
light so that the print or enlargement takes 
some little time to expose, in order to give 
more time for effective vignetting. 

In process worh^ half-tones are vignetted by 
special means. Holt’s vignetter is a triangular 
frame supporting at its apex a clockwork move- 
ment which gives an eccentric motion to a 
serrated white cardboard frame, placed some 
distance in front of the copy and illuminated by 
arc lamps on the side towards the lens. The 
frame is set in motion during the exposure, 
and the effect is a darkening of the negative 
towards the margins. Mole’s vignetter acts by 
chamfering the edges of the half-tone plates from 
underneath. A revolving cutter projects slightly 
through a slot in the table, and the back of the 
plate is pressed over it at the parts where the 
cutting down has to be done. The edges of the 
plate are then beaten down with a fibre mallet, 
60 that they are lower than the central part ; thus 
when the plate is mounted the edges are below 
the t3rpe height and print lighter. 

VILLAIN'S DYE PROCESS (Su “Photo- 
tincture.”) 


VIOLET TONES 

These are invariably difficult to obtain. For 


toning black-and-white 
violet colour, use : — 

A. Copper chloride 
Water 

B. Ferric oxalate 
Potass, ferricyanide 
Water . 


bromide 

prints to a 

25 grs. 

575 g. 

5 oz. 

500 CCS. 

grs. 

•575 g. 

2i „ 

•575 „ 

10 02. 

1,000 CCS. 


To each solution add a saturated solution of 
ammonium carbonate until the first precipitate 
formed is dissolved. The bromide print is placed 
in B imtil it is a strong blue, and then in A until 
it appears a good violet ; finally it is washed. 


VIRTUAL FOCUS 

An imaginary focus, or focal length, as, for 
example, that of a concave lens, which does not 
form an image. 


water being used instead of plain water when 
preparing any developer for use. 

VISION, PERSISTENCE OF {See “ Kine- 
matography.”) 

VISUAL FOCUS 

The focus of those rays most visible to the 
eyes ; that is, the green-yellow rays, as opposed 
to the focus of the blue-violet or chemical rays. 

VISUAL RAYS 

The luminous rays of the spectrum, by which 
an image is focused in the camera, as opposed 
to the less visible actinic or chemical rays. 

VITRIOL (See “Sulphuric Acid.”) 

VITROTYPE 

A process of producing bumt-in photographs 
on glass or ceramic ware and patented in 1857 
by McCraw, of Edinburgh. 

VOICE PHOTOGRAPHY (Fr., La photo- 
graphic de la votx ; Ger., Stimmenphoto- 
graphic) 

The photography of sound vibrations due to 
the voice. Various workers have experimented 
in this direction, among them being Czermak 
(1862), Blake (1878), and Hermann. The first- 
named secured photographs of the vocal chords 
in action. Prof. Blake, of Brown University, 
U.S., used a small mirror caused to move by the 
vibration of a telephone diaphragm. A beam of 
light was thrown on the mirror, and the move- 
ments of the latter which resulted from the use 
of the telephone were recorded on a photographic 
plate kept in regular motion by clockwork. 
Prof. Hermann, at an Intemationi Congress of 
Physiology, at Li^gc, demonstrated the possi- 
bility of using a microphone in connection with 
a phonograph to record vowel sounds. The 
vowels were spoken or sung into a phonograph, 
and the cylinder containmg the reproduction 
was afterwards revolved very slowly before a 
microphone furnished with a small mirror. A 
beam of electric hght was thrown on the mirror, 
which vibrated in accordance with the sound 
given out by the phonograph, and reflected the 
beam through a wit upon a revolving cylinder 
covered with sensitised paper. 

VOLATILE ALKALI 

A synonym for ammonium carbonate. 


VIRTUAL IMAGE (Fr., Image virtneUe ; Ger., 
Virtuclles Bild) 

An image formed in the air by negative lenses 
and used in contradistinction to the real image 
projected by a positive lens. 

VISCOUS DEVELOPER 

A developer made thick with glycerine or 
treacle ; said by some to give greater softness, 
finer grain, and prevent halation to a very large 
extent. Treacle is the most widely recom- 
mended, a solution of equal parts of treacle and 


VON BENTIVEGNI’S COLOUR PROCESS 

A kind of crystoleum process. The glass, 
with the mounted and dried print attached, 
is soaked in a warm mixture of castor-oil, vase- 
line, etc., then in castor-oil alone, and is then 
rubbed dry and coloured. 

VULCANITE (Fr., Vulcanite: Ger., Ebonit) 

India-rubber treated (“ vulcanised “) with sul- 
phur in a closed furnace and obtainable in many 
different colours. Black vulcanite is commonly 
known as ebonite. 




WARNERKE, LEON 

Bom in Hungary, 1837; died at Geneva, 
1900. He settl^ in England about 1870, and 
was a civil engineer, but took to photographic 
experimenting, and contributed largely to photo- 
graphic knowledge. He was well known to the 
photographic societies of many countries. In 
1877 he was awarded a prize in Belgium for ^e 
best dry-plate process, and in 1881 the British 
R.P.S. Progress medal. His sensitometer num- 
bers were used by plate makers for indicating 
speeds, his actinometer being introduced m 
1880. As early as 1869 he experimented with 
other supports than glass for the sensitive film, 
and used Steinbach paper sized with starch, 
coated with coUodio-bromide emulsion. At one 
time he used the sheets of sensitive material 
interleaved with orange paper in the form of a 
block resembling an artist’s sketching block, and 
employed it in this form in the camera. The 
difficulties of using these early types of films led 
him, in 1875, to invent a roller dark-slide, in 
order that the film m a band could be wound 
from one roller at one end to a roller at the other. 
In 1885 he introduced and patented a negative 
paper coated on both of its sides. In 1881 he 
found that an exposed gelatine film developed 
with pyro-ammoma becomes insoluble in hot 
water in the parts affected by light, and that if 
soaked in warm water and attached to a glass 
plate, the paper can be stripped off and the 
soluble gelatine washed away, leaving a reversed 
negative attached to the glass. 

WARNERKE'S SENSITOMETER 

A sheet of glass bearing a series of numbered 
squares, ranging from i to 25, with varying quan- 
tities of opaque pigment, used for testing the 
sensitiveness of plates. With it was issued a 
plate of phosphorescent calcium sulphide or 
Balmain's luminous paint, which was excited 
with I in. of burning ma^esium ribbon, and 
after the lapse of a given time (30 seconds) the 
plate to be tested was exposed to the luminous 
rays emitted by the tablet ; after development 
the last number legible when the negative was 
laid against white paper was taken as the speed 
of the plate. It is now practically obsolete. 

WARNERKE’S TISSUE 

A gelatino-silver emulsion tissue used in an 
obsolete process of photo-engraving. 

WARNER.POWRIE PROCESS 

A method of producing screen-plates for colour 
photography based on the insolubilisation of 
bichromated fish-glue by the action of light, and 
subsequent mordanting and staining of the in 
soluble gelatine. The chief feature of the pro- 
cess is the extreme simplicity of its working, and 
the absence of overlap of or interspaces between 


the lines. Briefly, the details of the process are 
as follows : A sheet of glass is coated with bi- 
chromated fish-glue and exposed under a black- 
and-white line screen in which the black lines 
are twice the width of the transparent spaces. 
After exposure the plate is developed in warm 
water, which removes the gelatine not rendered 
insoluble by the action of light. The insolu- 
bilised gelatme lines are then mordanted with 
an acid aniline dye and stained with a basic dye, 
the result being an insoluble, transparent pre- 
cipitate of dye. The coloured lines thus pro- 
duced are hardened with tannin or other agent, 
and the whole plate coated with bichromated 
fish-glue agam. After drying, the onginal black- 
and-white matrix is now arranged in contact 
with the screen plate so as to cover all the 
coloured lines thereon and a second exposure 
made. The result is a second series of lines of 
insoluble colloid which may or may not be in 
contact with the first series. This second series 
is now mordanted, stained, and hardened pre- 
cisely as at first. Again the plate is coated with 
bichromated fish-glue, and, after drying, exposed 
without the intervention of any screen through 
the back of the plate. The previously coloured 
hues, which should be the red and green, act 
as the protection for those portions of the third 
coating of bichromated colloid immediately 
over them, whereas in the interspaces, where 
there is no protecting colour, the bichromated 
colloid is rendered insoluble, and again mor- 
danted, stained and hardened. 

A more recent modification of the process is 
the placing of the second set of lines at right 
angles to the first and the subsequent filling up 
of the third interspace by a similar process as 
above outlined. This gives a screen with one 
set of lines and the interspaces divided up into 
rectangles of the two other colours. 

WASHERS (Pr., Panier-laveur ; Ger., Positiv- 
wdsserungf Papterwasserung) 

Vessels or appliances for washing photographic 
prints, usually consisting of an enamelled metal 



Two Forms of Washer 


tank with or without a syphon outlet. They are 
frequently made of a circular form, or with 
curved sides, the water being introduced in 
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Washing Tank 


such a way that a rotary motion is given to the 
prints. The motion should not be overdone by 
usmg too violent a stream of water, or tlie prints 
may be damaged. Commonly a perforated plate 
is fitted near the bottom of the washer, to pre- 
vent the prints being carried away through the 
outlet, and to allow a more efficient separation 
of the “ hypo.” The illustrations show two 
typical patterns of print washer. For work on 
a large scale, flat dishes or tanks are usually 
preferred. 

WASHING (Fr., Lavage: Ger., Wasohen, 
Reinigen) 

Negatives and prints that have been fixed in 
” hypo ” must be freed of this substance by wash- 
ing with water before they can be safely dried ; 
otherwise the permanency of the result is im- 
paired. “ Hypo ” being of greater specific 
gravity than water, it follows that as part of the 
washing water removes “ hypo ” from the gela- 
tine and paper it becomes a solution which is 
denser than plain water, and therefore tends to 
sink to the bottom of the washing vessel. Agita- 
tion is necessary to cause the plain water and 
the ** hypo ” solution to mix thoroughly, although 
slight admixture must, of course, occur. It 



Negative Holder for use in Washing 


follows, then, that the worst method of wash- 
mg is to place a negative or print film side up- 
wards m still water, and that the quickest and 
best way is to support the film in such a way 
that the “ hypo ” may, as it were, fall out of the 
film to the bottom of the vessel. For washmg a 
single negative quickly, it may be held in the 
hand, face downwards m a pail of water, where 
it will be freed from “ hypo ” much more quickly 
than if laid in a dish and water allowed to run 
upon it. A convement accessory for holding a 
negative film side downwards is shown. To a 
piece of wood the same size as the negative are 
nailed strips of tin-plate, as shown, these being 
bent under so as to hold the negative. The last 
named is slid into place, film side outwards, and 
the whole floated in a vessel of water ; in this 
way the suspending of a negative film side down- 
wards in water becomes a very simple matter. 
Another method is to use a dish with sloping 
sides, which support the negative when this is 
placed horizontally. Most of the commercial 
washers hold the negatives in a vertical position, 
in which position they wash quickly and well if 
space is left below the negatives. When a 
negative is held vertically, the ** hypo ” solution 
flows to the lower edge and congregates in a dense 
mass at the bottom of the vessel ; this demon- 
strates the necessity of having a space below 
the negative if stiU water is used. The prop- 
pmg up of a negative on a brick placed in a pail 
of still water is a simple method of washing 
when running water is not available, as by 


frequent changes the “ hypo ” may be quickly 
got rid of. 

The time taken to wash a negative or print 
depends upon the method employed and upon 
other considerations. Several experimenters, 
after exhaustive trials,., have stated that 
a washmg of twenty minutes is enough 
for negatives under favourable conditions. 
Complete removal of “ h3po ” from negatives 
occupies about twice the time the plates take 
to fix, in favourable circumstances. Negatives 
do not hold “ hypo ” as prints do, as in the latter 
there is the porous paper to consider. Iruniidre 
and Seyewetz concluded that the use of running 
water for washing was both wasteful and in- 
efficient, and that the best way to wash negatives 
is to immerse each negative, vertically or upside 
down, in five successive baths for five minutes 
each (twenty-five minutes in all), allowing 1 7 oz. 
of water to each half -plate. Gaedicke discovered 
a number of useful facts, the most important of 
which is that when the water is changed every 
five minutes, three times as much “ hypo ” is 
extracted as when the water is changed every 
half-hour. 

As regards the washing of prints, practically 
all the above remarks apply. Prmts and celluloid 
films should be kept on the move and the water 
frequently changed or carried away from the 
bottom of the tank. If they are soaked in still 
water, this must be frequently changed, or the 
prmts should be transferred from one dish to 
another. From data published by Messrs. 
Lumidre, it seems that eight changes, using 3 J oz. 
of water for each 7-in. by 5 -in. print, are suffi- 
cient ; 90 per cent, of the “ hypo ” is soaked 
out by the fi.rst two baths. In the case of a 
print placed for twenty minutes under a tap 
passing about 14 pmts per minute, and then 
allowing it to soak for five minutes in 3^ oz. of 
water, the latter was found to contain about the 
same quantity of ” hypo ” as the water after 
one-fifth the washmg in the manner above 
described. The experimenters state, however, 
that these methods do not remove the last minute 
traces of “ hypo,” and that even twenty-four 
hours in runnmg water will not do it. Haddon 
and Grundy stated in 1 894 that they had proved 
that gelatmO'Chloride prmts, washed for ten 
minutes in running water and under proper con- 
ditions, had lost the whole of the soluble salts, 
and that there was no necessity whatever to 
wash longer ; further, they also found that six 
changes of water after five minutes’ soaking were 
equally effective. Thus it is obvious that the 
amount of washing necessary for both negatives 
and prints depends entirely upon the conditions 
under which they are washed, no two experi- 
menters agreeing. 

For methods of testing washing water for 
“ hypo,” see “ Sodium Hyposulphite, Testing 
for.” 

WASHING EMULSION [See “Emulsion.”) 

WASHING SODA {See “ Sodium Carbonate.”) 

WASHING TANK (Pr., Cuve d lavage, Cuve d 
rainures ; Get., Wdsserungskasten) 

Tanks for washing negatives are generally of 
metal or porcelain, with grooves at the sides. 
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They should be furnished with syphons to empty 
off all the water from the bottom when it reaches 
a certain height : otherwise the current from the 
tap will merely run over the top of the full tank, 
and the water in the latter will not get changed. 
A. shows a porcelain washing trough of practical 



A. Porcelain Trough B. Metal Tank 

design. Metal tanks are frequently fitted with 
a removable rack, as shown at B, which serves 
for drying the negatives after they are washed. 
(For print washers, see “Washers/’) 

WASHINGS {See “ Residues.”) 

WASH OUT GELATINE PROCESS 

A modification of the swelled-gelatine process 
for the production of photo reliefs. The un- 
exposed parts of the image were washed away, 
instead of being swelled up, and a plaster cast 
was taken from the relief. Ultimately, either a 
stereotype or electrotype was made from the cast. 

WASTES {See “ Residues.”) 

WATCH CAMERA (Pr., Chamhre inontre ; 
Ger., Uhrkafnera) 

Various cameras have been made in the form 
of a watch. In one, a series of telescopic metal 
tubes forming the body sprang out into posi- 
tion on pressing a spring A more recent form 
of watch camera, the “ Ticka ” introduced in 
1906, takes roll -films, twenty -five negatives 
the size of a postage stamp being obtained. 
Owing to its short focus, the depth of definition 
is great, and the small negatives will stand en- 
larging to 3^ in. by in., or even larger. 

WATCH-DIAL PHOTOGRAPHS 

A miniature of the portrait is taken by the 
collodion emulsion process, transferred to the 
dial, and varnished over. Similar results have 
been obtained by the carbon process. If the 
collodion film is toned with platinum, the image 
may be fired and burnt into the enamel. 

WATER (Fr., Eau ; Ger., Wasser) 

Ordinary tap-water usually contains clilorides, 
sulphates and earthy salts, which, by cau^g 
precipitates, may give rise to trouble, particu- 
larly in the case of developers. All tap-water 
contains carbonic acid and oxygen, which tend 
to discolour the developing agent. Distilled 
water can be obtained very cheaply. In any 
case, ordinary water shoiid be well boiled, 
allowed to cool, and filtered before use. For 
all solutions of the noble metals, platinum, gold 
and silver, distilled water is an absolute necessity. 
{Se§ also “ Distilled Water.*’) 
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WATER LENSES {See Fluid Lens.”) 

WATER-DEVELOPED PLATES {See 

“ Self-developing Plates,”) 

WATERFALLS. PHOTOGRAPHING 

The strong contrast between the bright water 
and the dark foliage or rocks surrounding it 
make the photographing of waterfalls somewhat 
difficult. If the quality, the sparkle, and the 
movement of the water are to be retained, a 
very short exposure is necessary ; and such an 
exposure cannot be expected to secure detail 
and gradation m the surroundings at the same 
time. On the other hand, if an exposure is given 
to render the setting properly the water will 
lose its texture and become woolly or streaky. 
Sometimes, with a very fast plate and a large 
lens aperture a compromise may be arrived at, 
and the whole subject be properly rendered on 
one plate. The effect may be further improved 
by shielding the dark portions (light portions of 
the negative) with paper or matt vami&h, and so 
allowing the denser water to print out more fully. 

When this is not feasible, it is well to make 
two exposures, timing one for the moving water 
and the other for the surroundings. Each nega- 
tive is then masked so that one prints only the 
water, the other the setting. 

WATER-GLASS {See “ Potassium Siheate " 
and “ Sodium Silicate.”) 

WATERHOUSE STOPS {See “Diaphragms.”) 

WATERPROOF PAPER 

Waterproof paper is used for mounting and 
wrapping up chemicals and sensitive material. 
A serviceable waterproof paper may be made by 
brusliiug a strong solution of Castile soap over 
some paper, and when nearly dry brushing over 
with a strong solution of chrome alum. Tliis 
method of waterproofing answers well for fabrics 
generally. 

WAVE-LENGTHS (Pr., Longueurs des andes; 

Ger., Wellenldngen) 

Light is considered to be an undulatory or 
wave-like motion in the ether, and the conven- 
tional figures used to illustrate this are the fol- 
lowing : — 



Wave-lengths 


Assume that the light is travelling from left 
to right in each of the above figures. A, B, and 
C ; Sit ether particles vibrate to and iso, and 
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Weights and Measures 


each excites its neighbour till the motion reaches 
the maximum of the crest of the wave at a, and 
then it vibrates in the contrary direction till it 
reaches the maximum of the trough at B, each 
ether particle merely moving to and fro between 
the planes bounding a and b. Now, a wave 
length is the distance from any two points in 
the same phase of movement, such as a and C, 
c and E, B and d, and d and F. These points 
have been taken on the axis of the direction of 
the propagation of light, but any two other 
points could be measured from, such as a' and 
h." or 0! and a", or and or and h'\ If 
the distance A c is a wave length, a B or b c is 
exactly half a wave length, and so on ; further, 
the length of the wave a to c in A red light is 
double that of C, the violet a to c, whilst in B 
green light, the length is midway between them. 
The wave length of any pure spectrum is always 
constant, no matter what the .source of light ; 
and it could be used as a definite standard of 
colour ; and it is by no means uncommon to see 
the expression that a colour is that of D | E ; 
that is to say, a colour can be matched by the 
spectrum ray, which lies exactly midway be- 
tween the solar Fraunhofer lines D and E 

There are several units of measurement or 
methods of writing the wave-length, w’hich is 
usually abbreviated to a. The unit most gener- 
ally adopted is the tenth -metre = i x 
metre or the ten -millionth of a millimetre, which 
was the unit adopted by the great Swedish phy- 
sicist Angstrom, one of the first to give a reliable 
map of the solar spectrum, and this is then 
abbreviated to A.U. (Angstrom’s Unit) or t m. 
It may also be expressed in millionths of a milli- 
metre, called a mil li -mi crone, and written ^ yu, or 
in thousandths of a millimetre, called a micron, 
and written yu ; or it is also written as a ten- 
thousandth of a centimetre or 10^ cm. So that 
we might describe the Di line as — 

A 5*89616 X 10® cm. «= ’0000589616 cm. 
or A 0*589616 \i. 
or A 589*616 

or A 5896-16 A.U. or t.m. 

For all methods for measuring wave-lengths, 
except rough visual work, that of photographic 
coinadence is usually adopted. 

WAX {See “ Beeswmx ” and “ Parafiin.") 

WAX ENGRAVING 

Synonym, cerography. A brass plate is 
cleaned, then blackened by flowing with a solu- 
tion of silver nitrate 10 g , water 250 g., and 
nitric acid 2 drops. It is rmsed, dried, warmed, 
and covered with a mixture of paraffin- wax and 
white pigment such as zinc white When cool, 
an oumne tracing is set-off on to the surface 
with red chalk, and the lines of the design are 
scratched through the film. For map work, 
the names are pressed into the wax with heated 
metal type. Finally, the large whites are built 
up with wax run off a hot tool, and the surface is 
made conductive with blacklead. Then the plate 
is used as a mould for electro-deposition. 

WAX PROCESS 

A general term for reproduction processes in 
which wax is used ; in particular, wax engraving. 


WAXED.PAPER PROCESS 

A modification of the calotype process intro- 
duced, in 1855, by Le Gray. The wax was 
used in order to prevent the grain showing, and 
also to stop up the pores of the paper. The 
original process was, briefly, as follows : A 
suitable paper was placed on a heated silvered 
copper plate, and pure white wax rubbed well 
into it ; it was ironed between sheets of blotting- 
paper. For preparing the iodising solution, 
rice was soaked in distilled water. To a little 
less than a quart of the rice water 620 grs. of 
sugar of milk, 225 grs. of potassium iodide, 12 
grs. of potassium cyanide, and 7 grs. of potassium 
fluoride were added, emd the waxed paper was 
soaked therein for about an hour and dried. 
The paper was then sensitised by floating for 
four or five minutes on a bath made by dissolv- 
ing 78 grs. of silver nitrate in 2,325 grs. of dis- 
tiUed water, and then adding 1 86 grs. of crystal- 
lised acetic acid ; for portrait work, however, 
Lc Gray advised 155 grs. of silver nitrate. The 
paper was then dried in the dark and exposed 
m the camera, the exposure being from twenty 
seconds to fifteen minutes. It was developed 
by immersing in a solution of gallic acid (i^ grs. 
to the I oz.). 

WAXING 

Wax IS applied to paper negatives in order 
to make them more translucent, and to facili- 
tate printing. 

WEATHER PICTURES {See “Barometer, 
Photographic.") 

WEDGWOOD, THOMAS 

Born 1771, died 1805. Third son of Josiah 
Wedgwood, the potter He studied the action 
of light upon certain compounds of silver, and 
in 1795 obtained “sun pictures" by placing 
more or less opaque objects upon paper and 
white leather coated with a weak solution of 
silver nitrate. 

WEIGHTS AND MEASURES 

Recognised abbreviations are : Pounds, lb. ; 
ounces, oz. or 5 ; drams, drs., drms., or 5 ; 
scruples, sc. or 9 , grams, grs ; pints, pt ; 
minims, mins. ; pennyweights, dwt. The only 
metric abbreviations of interest are ; gramme, 
g. ; cubic centimetres, ccs. ; millimetres, mm, ; 
centimetre, cm. 

The grain has the same value in apothecaries’, 
avoirdupois, and troy weight. 

A pot hecaries* W eight 


(Formul® arc made up by this weight.) 


Ib. OE. 

drms. 

sc. 

gn. 

(Metric.) 

grammes. 

1 za 

96 

288 

5,760 

373-276 

I 

8 

24 

480 

31-106 


I 

3 

60 

3*887 

Pt. 

1 20 

r 

Fluid Measure 

oz. drms. mins 

1-296 

0*0648 

(Metric.) 

CCS. 

I (American) 

16 

128 

7,680 


i (English) 

20 

160 

9,600 

I 

9 

480 

28*4 



X 

60 

X 

3-5 , 
O’OS* 


The fluid pound = n or = 5»7'^ mins = 340*8 ccs. 
The fluid ounce of water weighs 437 J grs. = 28*4 g. 



Weights and Measures 
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Weights and Measures 


lb. 


Avoirdupois Weight 
(Most chemicals ate sold by this weight.) 


oz. drms. 

16 256 

t 16 


(Metric.) 
grs. grammes. 

7,000 453-59 

43 28 4 

27iJ 17*7 


Troy Weight 

(Gold, silver, etc , are sold by this weight ) 


oz. 

dwt. 

grs 

(Metric.) 

grammes. 

12 

240 

5.760 

373-2 

z 

20 

480 

31-1 


I 

24 

1-55 



I 

0*6 


Grains to Grammes 


Odd numbers may be found by simple addition. 


grs. 

g 

grs. 


g. 

grs. 


g. 

I equals 0-065 

12 equals 0-775 

55 equals 3-564 

2 I. 

0 13 

15 


0 972 

60 


3888 

3 1, 

0 104 

18 

II 

I-166 

65 


4-212 

4 

0 250 

20 

II 

1-296 

70 


4-536 

5 II 

0-324 

25 


1-620 

75 


4-860 

6 ,, 

0-^89 

30 


1-944 

80 


5 184 

1 ” 

0-454 

35 


2-268 

85 


5-508 

8 „ 

0 518 

40 

II 

2-592 

00 


5 832 

9 

0 584 

45 

>1 

2 QlO 1 

95 


6 156 

10 „ 

0-648 

50 


3 240 1 

100 


6 480 


Ounces {Apothecaries') to Grammes 


oz. 

g 

oz 

R 

[ oz 

g 

i equals 

7 776 

2 equals 

62-212 

6 equals 186 636 

i .. 

15 553 

3 

93 U8 

7 

, 217 742 


23 329 

4 M 

124 124 

8 

, 248 848 

I „ 

31*106 

5 „ 

155-530 

9 .1 

. 279 954 






10 „ 

, 31 1 06 


Fluid Measure to ccs. 


mins. 

CCS 

1 drms 

ccs. 

oz. 


ccs. 

5 equals 0 5 

I 

equals 

3 55 

I 

equals 

28-41 

10 „ 

0 6 

2 

„ 

7 10 

2 


568 

15 „ 

0-9 

3 

„ 

10 65 

3 

II 

85-2 

20 „ 

I 2 

4 

1 

14-20 

5 

II 

142-0 

35 „ 

r-4 

5 


X 7-75 

10 

II 

284-0 

30 „ 

x-78 

() 

„ 

21 30 

i6 

II 

454*5 

60 „ 

3 55 

7 

,, 

24 86 

17 


483-0 



8 


28 40 

20 


568-0 


Inches to Millimetres 


in. 

mm. 

111 

ram. 

in. 

inni. 

I 

equals 25-4 

» 

equals 15-9 

A 

equals 7-1 

If 

„ 23-8 

IS 

M 14-3 

i 

M 6-4 

A 

M 23 

* 

.. 12 7 


M 56 


„ 22-2 

A 

„ ii-i 


»» 48 

y 

„ 20-16 

* 

». 9-5 

i 

« 3-2 

i 

„ 19.1 

« 

» 8-7 

SJ 

». 2-4 

n 

M 17-5 

A 

.. 7-9 

A 

„ 1-6 





5X. 

„ 08 


Grammes to Grains 



grs 

g. 

equals 

grs. 

g- 

grs. 

I equals 

r 5-4 

11 

169-4 

20 equals 

^o8 

2 

30.8 

12 


184-8 

30 „ 

462 

3 H 

46-4 

13 

II 

200-2 

40 „ 

616 

4 M 

61-6 

14 

II 

215-6 

50 „ 

770 

5 „ 

77 

15 

II 

231 

60 „ 

924 

6 0 

92-4 

16 

II 

246-4 

70 „ 

1,078 

7 M 

107-8 

X 7 

II 

261-8 

80 „ 

1,232 

1,386 

8 „ 

123-2 

18 

II 

277-2 

90 „ 

9 >. 

zo „ 

138*6 
154 _ 

19 

II 

292*6 

100 „ 

1,540 


Cubic Centimetres (ccs.) to Minims 


CCS 


mins 

ICS 

mins. 

CCS 

mins. 

I 

equals 

X 7 

8 equals 136 

50 equalb 

850 

2 


34 

9 

„ 153 

60 „ 

1,020 

3 


5 X 

10 

„ 170 

70 „ 

1,190 

4 


68 

20 

„ 340 

80 „ 

1,360 

5 

II 

85 

30 

510 

90 „ 

1.530 

6 

7 

II 

II 

102 

X19 

40 

„ 680 

100 „ 

1,700 


Millimetres to Inches 


mm 


in. 

1 nan 

in 

1 mm. 


in. 

1 

equals 0-04 

10 equals 0-^9 

19 equals 0 75 

a 


0-08 

11 

M 0 4.5 

20 

II 

0 79 

3 


0*12 

12 

,» 0.47 

21 

11 

0-83 

4 


0-16 

13 

„ 0-51 

22 

II 

0-87 

5 


0-20 

14 

.» 0-55 

23 


0-90 

6 


0-24 

X 5 

M 0 59 

24 


0-94 

7 


0-28 

16 

„ 061 

25 

II 

0.98 

8 


0-31 

X 7 

„ 0 67 

25-4 

II 

i-o 

9 


036 

_i8 _ 

0 71 





Rules for Conversions 

Inches to centimetres : multiply by 2*54 ; 
approx , multiply by 5 and divide by 2. 

Centimetres to inches : divide by 2-54 ; 
approx , multiply by 2 and divide by 5. 

Inches to millimetres : multiply by 25*4 ; 
approx., multiply by 100 and divide by 4. 

Millimetres to inches ; divide by 25*4 ; 

approx., multiply by 4 and divide by 100. 

Ounces (fluid) to cubic centimetres : multiply 
by 28*3. 

Cubic centimetres to ounces (fluid) : divide 
by 28*3. 

Litres to pints: multiply by 1-76; approx., 
multiply by 7 and divide by 4. 

Pints to litres: divide by 1*76; approx., 
multiply by 4 and divide by 7. 

Grains to grammes: divide by 15-43. 

Grammes to grains : multiply by 15*43. 

Ounces (avoir.) to grammes: multiply by 28-4. 

Grammes to ounces (avoir.) : divide by 28-4. 

Ounces (apoth ) to grammes : multiply by 3 1 - i. 

Grammes to ounces (apoth.) : divide by 31-1. 

The standard method of prcvScnting formulae 
in the metric system is to make the quantity of 
water equal 1,000 ccs., as in the majority of 
cases throughout this work. The following 
(merely approximate) table makes such conver- 
sions easy. For example, “hypo," i oz. ; water 
9 oz. becomes “hypo" 122 g. ; water, 1,000 ccs. 
By a simple proportion sum this table can be 
used for converting metric formulae to British : — 


If I oz. 
»> 2 
.» 3 
>« 4 

.> s 
»» 6 
M 7 
„ 8 
» 9 
» 10 
». 15 
„ 20 


(fl ) becomes 1,000 ccs., i 


(apoth ) becomes 1,100 g. 

.. M 550 „ 

». M 367 M 

» .. 275 » 

» .. 220 „ 

>» » Z83 „ 


157 „ 


138 

122 

ZIO 

73 

55 


Metric System 


Proportion 

Length 

Capacity 

Weight 

Unit 

uAre paxt 

Metre 

Millimetre 

39*37 in. 

0 039 „ 

Litre 

MUUUtre or cubic 

35 oz. 94 mins. 

17 

Gramme 

Milligramme 

15*43 grs. 
0-01543 grs. 

jh » 

us M 

Centimetre 

Decimetre 

0-394 u 

3*94 „ 

centimetre 

Centilitre 

Decilitre 

X70 „ 

3 oz. 250 „ 

Centigramme 

Decigramme 

0- 1543 grs. 

1- 543 grs. 


“Deka” == 10 (dekametre = 10 m , etc ) ; *‘hecto” = loo (hectolitre = 100 1., etc.); “kilo” = 1,000 
(kilogramme = i,ooo g., etc.) ; and ** myna ” = zo,ooo (mynametre = 10,000 m , etc.) 



Wilde’s Restrainer 


Wellington’s Silver IntensiHer $^4 


WELLINGTON'S SILVER INTENSIFIER 

Wellington’s original formula (1889) is given 
under the heading Silver Intensifier.” In July, 
1911, Wellington published particulars of an 
improved process which does not stain or dis- 
solve the film of some plates, as the original is 
said to do. The film is first hardened with 
formaline (i part to 10 of water for five min- 
utes), rinsed and immersed for one minute in 
the following : a solution of potassium bi- 
chromate, ^ gr. ; potassium bromide, 10 grs. ; 
hydrochloric acid, 30 mins. ; and water, 10 oz. 
Too long an immersion causes the image to 
bleach, and must be avoided. The intensifier is 
in the form of two stock solutions, both of 
which will keep good for years : — 

A. Silver nitrate . 400 grs. 92 g. 

Water (distilled) to . 10 oz. 1,000 ccs. 

B. Potass, sulphocyanide 700 grs. 161 g. 

** Hypo . . 700 „ 161 „ 

Water to . . . 10 oz. 1,000 ccs. 

Take | oz. of B, and add J oz. of A, stirring 
vigorously with a glass rod ; the result should 
be a clear solution. Add 60 mins, of a to per 
cent, solution of pyro preserved with sulphite, 
and 120 mins, of a 10 per cent, solution of 
ammonia. 

The solution given above is poured over the 
negative. The deposition of silver begins to 
take place in a minute or two, and the image 
gains in strength. When dense enough, the 
negative is placed in an acid fixing bath until 
the slight pyro stain is removed, and is then 
well washed. The image can be reduced with 
the femeyanide-** hypo ” reducer. 

WET NEGATIVES. PRINTING FROM (See 
** Quick Prints from Wet Negatives.”) 

WET COLLODION PROCESS (See “Col 
lodion Process (Wet), or Wet-plate Pro- 
cess.”) 

WHEATSTONE. CHARLES 

Bom 1802, died 1875. Professor of experi 
mental philosophy at King’s College, London. 
He invented the stereoscope in 1838, his paper 
on binocular vision being read at the Royal 
Society on June 21, when the instrument was 
first exhibited. 

WHEY PROCESS (Fr., ProeSdS d petitdait ; 
Ger., Molken Prozess) 

An early iodo -bromide enlarging process, used 
with the solar camera. Paper was floated on : — 

Potassium iodide . 88 grs. 20 g. 

Potassium bromide . 44 „ 10 „ 

Milk whey (filtered) , 10 oz. 1,000 ccs. 

for from two to three min ites and hung up to 
dry. It was then sensitised with silver nitrate, 
exposed for from ten to sixty seconds and devel- 
oped with pyro. 

WHIRLER (Pr., Tournette : Ger., Schleudet^ 
apparat) 

An appliance for rapidly drying glass or metal 
plates to which a sensitive coating has been 
applied, and for securing an evenly distributed 
film. It IS principally used in photo-mechanical 
processes. The pneumatic whirler A has a rubber 


bulb, which is simply pressed against the plate 
to be coated, holding it firmly by suction. The 
whirler is then turned upward, and the sensitis- 
ing mixture, as, for example, the fish-glue solu- 
tion used in the enamel process of half-tone, is 
pomed in the centre of the plate until the pool 
covers about three-fourths 01 the surface. The 
whirler is now reversed, so that the plate is face 
downward, and revolved at a moderate speed by 
turning the handle at the side, holdmg it mean- 
while over a sink until the surplus solution ceases 
to be thrown off. The whirler is finally held over 
a gas burner, still face down, and the revolution 
continued till the plate is dry. 

Another type of whirler, invented by Max Levy 
and employed in process work, is shown at B. 
This is supported by a bracket, which may be 
fastened to a wall. The adjustable jaws which 
hold the plate can be turned upward for coat- 
ing ; then, when ready, a lever is pressed and the 
plate holder is turned down for whirling, a 
stove being placed beneath and a metal casing 
built round to receive the splashings. Or, if 


A B 

Two Types of Whirler 

preferred, the whirler may be fixed over a tub 
and then swung from the latter over a gas burner 
for drying. For lithographic stones and thick 
heavy plates a fixed whirler with a circular turn- 
table is used. 

WHITE LAC (See “ Gums and Resins.”) 

WHITE, PERMANENT (See “Barium Sul- 
phate.”) 

WHITE WAX (See “Beeswax.”) 

WHITENED CAMERA 

An old French idea for whitening the interior 
of the camera with the object of reflecting some 
light on to the plate to reduce harsh contrasts. 
It has somewhat the same effect as giving a pre- 
liminary exposure to white paper. 

WHOLE-PLATE 

A commercial size of camera, plate, paper, etc., 
measuring ^ by in. ; sometimes written “ i/i.” 
(See also “Sizes of Plates and Papers.”) 

WIDE-ANGLE LENS 

A lens of short focal length, including, even at 
close quarters, a wide angle of field or of view, 
and therefore frequently of great advantage in 
general photography. (See also “ Angle of 
Field or of View.”) 

WILDE’S RESTRAINER 

A solution of 19 grs of iodine in 200 mins, 
of alcohol, afterwards adding 200 mins, of water. 





Willis’s Process 


$65 


Woodbuiytype 


From 2 to 4 drops is added to i oz. of ferrous 
oxalate developer. 

WILLIS'S PROCESS (See “Aniline Process.”) 

WINDOW, BLOCKING UP 

The best way of blocking up a window when 
the room is to be used for developing or similar 
work, is to make a light wooden frame to fit in- 
side the beading of the window-frame, and over 
this to paste or glue two thicknesses of ruby 
fabric or paper. If artificial light is to be used for 
working, as is preferable owing to its uniformity, 
two thicknesses of stout brown paper will serve 
the purpose. The advantage of the wooden frame 
is that it can be instantly removed ; otherwise 
the fabric is secured round the window itself. 

WINDOW TRANSPARENCIES 

In the production of transparencies upon glass 
or paper for window decoration, specially pre- 
pared plates are generally used, these being made 
and used exactly like lantern slides. If made 
upon glass in which the high lights are repre- 
sented as clear glass, it is advisable to bind the 
transparency up m contact with a piece of finely 
ground glass or thin opal glass in order that the 
view outside the window may not be seen through 
the clear glass parts of the transparency. Coat- 
ing the plain glass side with a matt varnish, 
tinted if requared, has the same effect, and allows 
of obtaining good results m one or more colours. 
Certain plates {“ matt ground ” or “ M.G.”) 
have a matt surface and obviate the use of 
additional ground glass, but the film side 
should be protected with plain glass. 

Window transparencies may be made from 
any paper prints, but the blue - prints and 
platinolype prints are considered the best. The 
print IS made darker than usual, finished 
and finally made translucent by oilmg or waxing. 
Platmotype prints on thin paper answer admir- 
ably without waxing, as do also blue-prmts on 
traeing paper sensitised on one side only Paper 
prints should be bound up between glass, with 
strips of paper or linen round the edges. 

WINE, SPIRIT OF {See “Alcohol.”) 

WOLLASTON AND FRAUNHOFER LINES 

{See “ Fraunhofer Lines.”) 

WOOD, PHOTOGRAPHS ON 

Photography on wood as a guide to the en- 
graver was extensively practised when wood 
engraving was at its height of popularity. One 
of the simplest methods is to prepare the surface 
of the boxwood with a mixture of gum and zinc- 
white, then to coat it with albumen mixed with 
ammonium chloride ; and after drying and 
waterproofing the sides of the block with wax 
to dip the surface into a silver nitrate batli. The 
surface is then dried and exposed under a nega- 
tive until an image is obtained like the ordinary 
albumen silver print. Fixing with “ hypo,” 
rinsing, and drying complete the operation. 
Care has to be taken not to get the body of the 
wood block wet. An improvement on this is to 
coat the albumenised surface with iodised collo- 
dion, thinned down considerably ; then to sen- 
sitise in a silver bath and print as before. After 


developing and fixing, the block is dried off and 
is ready for engraving. 

Various processes of toning with gold, etc., have 
been used for strengthening the image. 

WOOD NAPHTHA, OR WOOD SPIRIT 

{See “ Alcohol.”) 

WOODBURY, WALTER BENTLEY 

Bora at Manchester, 1834 ; died at Margate, 
1885. Inventor of the Woodbury type process, 
which he first demonstrated m London in 1865, 
and patented the following year. He went to the 
Australian gold fields m 1849, and four years 
later became a professional photographer there. 
In 1859 he went to Java, where he did much 
photographic work, returning to England and 
settling m Birmingham in 1863. Between 1864 
and 1884 he took out twenty patents for im- 
provements in photographic apparatus and for 
photo-mechanical processes. 

WOODBURYTYPE 

A photo-mechanical process invented by Mr. 
W. B. Woodbury in 1865, patented by him 
on July 24, 1866. A relief image is obtained 
on bichromated gelatine, covered with lead, and 
the two forced together in a hydraulic press, 
which produces a reverse or moiild m the lead. 
The mould is then inked with pigmented gela- 
tine and printed from under pressure. A modi- 
fication of the process was afterwards pubbshed 
under the name of “ Stannotype,” in which no> 
hydraulic process was necessary. Woodbury- 
type is quite unlike any other process in its 
working details, which, based on the inventor's 
own words, are as follow : The production of 
pictures, either on white paper, upon glass as 
transparencies, opal, etc., by this method of 
printing is based on the principle that layers of 
any semi-transparent material seen against a 
light ground produce different degrees of light 
and shade, according to their thickness, as the 
carbon process, for example. Therefore, by 
having a mould in intaglio produced by the 
action of light upon bichromated gelatine, and 
filling the intaglio so produced with a semi- 
transparent material, there is obtained a mould 
in which the parts that are the thickest give a 
dark colour ; while the thimier the layer becomes 
it gradually merges into white. By pouring a 
mixture of coloured gelatine on to the intaglio 
mould, and placing a piece of white paper 
thereon, and sqiicezmg the whole between two 
perfectly true planes, the superfluous colour is 
squeezed out, and the gelatine, having set, ad- 
heres to the paper and leaves the mould quite 
clean. When the picture leaves the mould it is 
in slight relief, but during drying the gelatine 
contracts and leaves hardly any perceptible 
relief. To make the gelatine relief, wet several 
pieces of talc, and affix them to a large sheet of 
glass ; squeeze out the superfluous moisture, and 
polish the whole of the pieces. Next prepare 
the bichromatised gelatine as follows : — Soak 
4 oz. of opaque gelatine in 28 oz. of water ; 
dissolve by heat, clarify with white of egg, and 
filter. To 4 02. of this solution add 60 grs. of 
ammonium bichromate dissolved in } oz. of 
warm water and a small quantity of Prussian 
blue ; the latter serves to give tlie finished relief 





Woodbuiytype 


566 


Wood's Grating Process 


a colour by which to judge of its printing quali- 
ties, and does not interfere with the action of 
the light in penetrating the gelatine. When 
well mixed, the solution is filtered through mus- 
lin, and is then ready for coating upon the talc- 
covered glass, placed upon a levying stand, and 
dried. When set, each piece of talc is cut round 
the edges with a sharp knife and stripped from 
the glass. I/ay the sensitised talc upon blotting 
paper and clean the talc side ; then place in 
contact with the negative, and having placed 
a piece of glass behind, fasten all together with 
rubber bands, and place in the hght of a con- 
denser of 6 in. to 9 m. in diameter, at a distance 
of about 2 ft. ; after exposing for i or 2 hours 
lay in a dish, and pour hot water over it until 
no soluble gelatine is left ; then allow to dry 
by gentle heat. Having obtained the relief, it 
is ready for taking the mould. 

The above is Woodbury’s original process. 
A later method of making the relief plate is to 
clean sheets of plate glass with French chalk 
and coat with collodion. When dry, the sensi- 
tive mixture, made as follows, is poured on, and 
laid on a level place to set : — Sheet gelatine, 
I J oz. ; glycerine, 50 drops ; sugar, i oz. ; 
Indian ink, i gr. ; carbolic acid, i drop ; 
ammonium bichromate, 1 50 grs. ; liquor am- 
moniac, i drra. ; water, 6 oz. The g^atine is 
soaked in three-fourths of the water, melted by 
heat, and the glycerine, sugar, carbolic aad, and 
ammonia added. The Indian ink is dissolved 
in the remaining water, and added gradually, 
and the bichromate, well powdered, stirred in. 
Exposure and development are the same as 
for carbon printing, hot water at a temperature 
of iio®F. (43® C.) being used to begin with, 
afterwards raising it to 160® F. (71 ® C.). Develop- 
ment — that is, the dissolving away of the unacted- 
upon bichromated gelatine — may take two hours 
or longer, but the process must not be hurried. 
When the image is developed, it is immersed in 
a 4 per cent, solution of chrome alum for a few 
minutes, washed, soaked in methylated spirit 
for an hour, and then dried. 

Several other formulae for making the necessary 
relief from the negative have been recommended, 
but all except one are based on the above. The 
exception is the use of a modem dry plate. The 
plate should be of the thickly coated variety ; 
it is printed from in contact with the original 
negative, a full exposure being given, and 
developed with the following solutions : — No. i : 
PyrogaUic acid, 30 grs. ; water, 5 oz. No. 2 : 
Sodium sulphite, J- oz. ; potass, hydrate, i oz. ; 
water, 2 oz. No. 3 : Potassium bromide, 60 grs. ; 
water, i oz. For use, take oz. of No. i and 
i oz. of No. 2 ; develop the plate until all 
details are out, then add about 20 drops of No. 3 
and continue development until dense enough. 
Place in a 10 per cent, solution of chrome alum 
warmed to 95® F. (35° C.), and bmsh the surface 
while under the solution with a camel-hair 
brush, allow to remain until in good relief, then 
wash well, fix in “ hypo,” and again wash well. 
It is absolutely essential that the dry plate is 
very thickly coated, and should there be any 
tendency to frill, this may be avoided by coat- 
ing the edges with india-rabber solution. The 
dry plate process is the least satisfactory. 

The metal mould has now to be madn from 


the relief. Woodbury in his early experiments 
used the electrotype process to obtain an intaglio 
fmm the gelatine relief, but found that for prac- 
tical purposes it was impossible to obtain uniform 
results. Soft metal (a mixture of lead and type 
metal) was found by him to be better. A sheet 
of the soft metal is placed in contact with the 
gelatine relief, then both in between two per- 
fectly true plates of steel ; a preSvSure of 50 to 
200 tons is applied, according to size, 4 tons 
to the sq. in. being about the pressure necessary. 
The gelatine film is not damaged as might be 
supposed, and the result is a perfectly sharp 
intaglio in about one minute, and the same relief 
will serve for several moulds. Before taking the 
mould, however, tlie film or talc containing the 
relief image must be stripped from the plate and 
used with the metal, as the enormous pressure 
would break the glass support, and for this 
reason the talc support, as advocated originally, 
will be found the most convenient, even if more 
difficult to prepare. The mould is placed in a 
press, and oiled slightly with a mixture of equal 
parts of olive and paraffin oils, and the mixture 
of gelatme and ink poured on. A suitable ink 
is made by dissolving 4 oz of gelatine in about 
25 oz. to 30 oz. of water, and then adding 
Indian ink, etc., the whole being kept at about 
126® F. (52® C.). When the mould is covered 
with the ink, the paper to receive the picture 
is placed upon it, then a sheet of plate glass and 
pressure applied. The superfluous ink is forced 
out at the sides by the pressure, while that in the 
mould adheres to the paper and forms the image. 
After the gelatine has set, the glass plate and 
the paper are lifted off, and the image thereon 
placed m a weak solution of alum to harden. 

The modified process needing no great pressure 
consists in making the gelatine relief in any of 
the ways named above ; it is then, without 
stripping from the glass, covered with tinfoil 
and passed between rubber rollers. This presses 
the tinfoil into the interstices of the relief, pro- 
ducing a perfect counterpart. Copper is then 
electrically deposited on the tmfoil for the 
purpose of strengthening it. 

WOOD’S DIFFRACTION GRATING PRO- 
CESS 

This is practically a modification of the three- 
colour process in which diffraction gratings ruled 
with a varying number of lines to the inch are 
used instead of the three stamed filters, and 
the principle of the process can be easily grasped 
from the following explanation. In the diagram 



s is an intense source of light ; between it and 
a lens i,, is a diffraction grating O. There will 
be obtained not only the central white image, 
as indicated, but also on both sides a spectrum, 
and for the moment only consider the one spec- 
trum, s p. Now, if we make an aperture in a 
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card at the point where red falls, and place the 
eye there, we shall see red only. If we replace 
the grating by one with finer rulings, then we 
shall find the green fall in the place of the red, 
and if we use a finer grating still, we should find 
there the blue. Now, if we put the two first 
gratings in front of the lens and overlapping one 
another, the red and green would fall on the 
aperture m the screen, and this would give us 
the sensation of yellow. If the third grating 
be added, then we should have red, green and 
blue light reaching the eye, and the result would 
be white. 

The gratings used should have 2,000, 2,400 
and 2,700 lines to the inch respectively for red, 
green and blue light to fall in the same spot. 
To produce a picture in colours, three negatives 
are taken in the usual manner through red, 
green and blue- violet screens as in ordinary 
three-colour work, and from these positives are 
made. A sheet of thin patent plate should be 
flowed over with the following : — 

Gelatine . . 384 grs. 40 g. 

Potassium bichromate 

(sat. sol.) . . 1 54-226 mins. 16-24 ccs. 

Distilled water to . . 20 oz. 1,000 „ 

Filter whilst warm and allow the glass to drain 

for about 10 seconds, and then set on a level 
slab to dry. The sensitised glass is placed in 
contact with one of the three positives. The 
two plates should be held up in front of a lamp 
and register marks made on the glass surface 
of the sensitised plate, using minute ink dots 
and some prominent object that appears in all 
tliree pictures. Corresponding ink dots should 
now be made on the film side of the sensitised 
plate and the others rubbed off. 

Then the grating with the coarsest rulmg, 
which furnishes the red light, should be placed 
on the sensitised plate and on this the positive 
of the red light sensation. The lines of the 
gratmg should be vertical and the ink dots 
made to carefully register with the object in 
the positive. Expose the plates to sunlight for 
about 30 seconds, gripping them tightly in the 
fingers and holding tliem perpendicularly to the 
sun's rays. It is advisable to do this in a 
darkened room, using only a narrow beam of sun- 
light. The exposure will be about 30 seconds. 
Now remove the positive and grating, and sub- 
stitute those for the green picture and repeat 
the operation, and finally, repeat the operation 
for the blue picture. Or preferably wash the 
plate in warm water after exposure through the 
red and green positives. The blue picture can 
then be made on a separate plate, placing the 
positive film out so as to reverse it, and after 
exposure, washing the plate, and then super- 
imposing and building up. 

The apparatus for viewing these pictures is 
a lens cut square like a reading glass mounted 
on a light frame, provided with a black screen 
perforated with an eyehole. 

WOOL, COTTON. {See “Cotton-wool.'*) 

WOOLLINESS 

A loss of correct texture, and a substitution 
of a vague irregularity of definition and tone 
suggestive of masses of wool. It may appear^ 


for example, in renderings of trees and water 
when the focusing has been faulty or there has 
been movement during exposure. It sometimes 
results from misguided efforts at control by 
working on the back of the negative. 

WORKING UP NEGATIVES 

Methods of treating the glass side of negatives 
with thin tracing paper or with matt varnish 
are described under the heading “ Control in 
Printing." In addition, pencil work may be 
applied to the tracing paper to give increased 
emphasis to small portions or details. (See 
also “ Retouching.") 

WORKING UP PRINTS 

A term usually applied to working up photo- 
graphs by means of crayon or water colour. 
The air-brush may be employed effectively for 
soft, shaded or clouded backgrounds, or for any 
mass of shading that is required to be evenly 
or delicately graded or perfectly flat. 

The prints most suited for treatment are 
those on matt-surfaced bromide or gaslight 
papers ; the colour dries with a matt or smooth 
surface and becomes disagreeably evident on 
any paper with a semi-glossy surface, and still 
more prominent on a glossy print. The materials 
required are water colours and brushes of good 
quality, small saucers or china palettes for mixing 
the colours, and prepared ox -gall. A little of 
the last-named is mixed with the colour if the 
surface of the print is so repellent that the 
colour will not take readily. For black prints, 
the best pigments are lamp black, blue-black, 
ivory black, and zinc white or Chinese white. 
Ivory black is required only for warm black 
prints. For all excepting the deepest tones 
a little white should be mixed with the black 
to destroy its transparency and give body or 
solidity. All the pigments should be purchased 
m the moist form m tubes. For brown and 
purple-toned prmts other pigments will be 
necessary, the most suitable being either Van- 
dyke brown or burnt umbeTj which may be 
combined with ivory black for various shades 
of brown ; and neutral tint and either scarlet 
madder or alizarm crimson for mixing different 
shades of purple. Crnnson lake and carmine 
should be avoided, as tliey are very fugitive. 

The aim should be to strengthen or modify 
in depth, and to follow the character of existing 
work as closely as possible. The added work 
should improve the photograph as a photographs 
For this reason, the outlining of details should 
not be attempted. 

In workmg up photographs for process repro- 
duction, the colours employed must be such 
that their photographic value is the same as their 
visual effect. For working in black, process 
white, blanc d’ argent, and process bla^ should 
be employed. Blanc d’ argent is not permanent, 
but it possesses great body and mixes with black 
for producing greys. Chinese white reproduces 
as a distinct grey. 

WORTLEY'S PROCESS 

A dry collodion process introduced by Col. 
Stuart Wortley, in which a solution containinff 
salicin, tannin, gallic add, alcohol, sugar, ano 
water was used as a preservative. 
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Col. Wortley, in 1873, discovered that a 
strongly alkaline developer had a more powerful 
action than the weaker one previously employed. 
Much shorter exposures were thus rendered 
possible. In 1879, he found that a gelatine 
emulsion might be ripened — that is, increased in 
sensitiveness — equally well by keeping it for 
a few hours at a fairly high temperature as 
by maintainmg it for days at a lower one. 

WOTHLY’S PROCESS, OR WOTHLYTYPE 

A process of printing-out, patented by Wothly 
in 1864, in which the sensitive salts were a 
mixture of the nitrates of uranium and silver 
dissolved in collodion. The prints were washed 
after insolation with acetic or hydrochloric acid, 
and then tonc^d with gold chloride. This process 


was practically the immediate predecessor of 
collomo-chloride printing-out papers. 

WRINKLING OF FILM 

When a film wrinkles at the edges it is known 
as frillmg {which s$s). When the whole of the 
film is wrinkled in wavy lines the defect is 
known as reticulation {which see). 

WRITING INK, PRINTS IN (See “Ink 
Process.”) 

WYNNE'S EXPOSURE METER (See 
“ Exposure Meter.”) 

WYNNE'S PLATE SPEEDS (See “ Sensito- 
metry.”) 
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XANTHO-COLLODION 

An iodised collodion to which is added a 
tincture of powdered turmeric giving to it a 
rich yellow colour. Positives are made with it 
on black glass, giving an effect like a gilded 
daguerreotype. 

X-RAYS (Fr., Rayons X ; Ger., X-Strahlen^ 
Rdntgen-Sirahlen) 

Prof. Rontgen, in 1895, discovered certain 
rays, to which he gave the name of X-rays, 
and he investigated their action on the sensitive 
emulsion of &e dry plate. X-rays are pro- 
duced by the discharge of a high-potential 
current through a speaal form of vacuum tube, 
known as a Crookes’ tube (which see). The 
positive terminal of an induction coil or Wims- 
nurst machine is connected to the anode and 
the negative to the cathode of the tube. The 
anticafliode is connected to the anode and is 
also positive. The vacuum of a tube is not 
perfect, and the current is conveyed through 
the tube by the infinitesimal quantity of air 
contained therein. 

The “ cathodal rays ” which pass from the 
cathode to the anticathode consist of infinite- 
simal particles travelling at a high rate of 
speed ; when the progress of these minute 
bodies is arrested. X-rays are produced. The 
green fluorescence on the sides of the tube 
opposite the anticathode, though not caused 
by the X-rays, demonstrate their presence. 
The X-rays are ethereal vibrations travelluig 
with much the same velocity as light. They 
travel in a straight line in all directions from 
the point of origin, and are almost incapable 
of reflection or refraction. 

X-rays are mvisible to the eye, but have the 
property of rendering fluorescent certain sub- 
stances — for example, calcium tungstate and 
barium platino-cyanide. When a screen coated 
with these substances is placed near the X-ray 
tube in a darkened roont, the tungstate or barium 
surface emits a fairly bright fluorescence. If 
an object such as the hand or a lead pencil 
is placed between the screen and the tube, 


the denser parts (the bones or the graphite) 
appear as black shadows m a grey background. 

X-rays penetrate all substances to a greater 
or less degree, although heavy metals, such as 
lead and mercury, are, for photographic or 
visual purposes, practically opaque to the rays. 

The greater part of X-ray examination is 
conducted by photographic methods, as the 
image given by the rays on a dry plate or film 
show far more detail than can be seen by visual 
examination with the fluorescent screen. 

X-RAY DERMATITIS 

A painful and incurable disease, of a cancerous 
nature, to which radiographers arc liable, 
caused by frequent and prolonged exposure 
to X-rays. Many of the pioneers of radio- 
graphy have fallen victims to this complaint, 
but greater precautions are now taken to protect 
the operators from the X-rays, There is little 
danger of contracting this disease in X-ray 
photography, as the exposures are short and 
the operator need not stand directly in front 
of the tube. The chief risk is entailed by 
visual examination with the fluorescent screen. 
The disease first makes its appearance in the 
hands and gradually spreads to the arms and 
body. The skin at first appears as if it had 
been burned, hence the term * X-ray burning.” 

X-RAY PHOTOGRAPHY, OR RADIO- 
GRAPHY (Fr., Radiographic; Ger., 
Rontgenphotographie ) 

There being no method of bringing X-rays 
to a focus, the images produced on the photo- 
graphic emulsion are merely shadows of the 
objects. The illustration shows the outfit for 
radiography, A being a metal-lined box con- 
taining the X-ray tube ; B, couch for patient ; 
c, plumb for centring the tube ; D, induction 
coif ; switchboard ; and F, ampere meter. 
X-ray photographs are produced by means 
of a mgh- voltage electrical apparatus and 
a Crookes' tube. The high pressure current 
necessary to produce fluorescence in the vacuum 
. tube is obtaiued from a Wimshurst machine or 
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an induction cdil. The Wimshurst machine is 
self-contained, the current being generated by 
revolving glass or vulcanite plates in opposite 
directions, but these machines have serious 
drawbacks, and the induction coil is now almost 
invariably used. The positive pole of the 
wires is connected to the anode, and the negative 
is connected to the cathode end of the tube. 
If the current flows in a reverse direction, the 
tube is quickly ruined. The half of the tube 
opposite the anticathode gives out a bright 
green fluorescence when the current is flowing 
from anode to cathode ; but if the current is 
passing the reverse way, a flickering bluish- 
green fluorescence appears all over the tube. 

A coil giving a 4-in. spark is sufficiently 
powerful for experimental radiography, but an 
8-in. or lo-in. spark is the lowest that can be 
used for practical work. 

The X-rays are not visible to the eye, and for 
the visual examination of objects a fluorescent 
screen of barium platino-cyanide must be used 
in a darkened room. Radiography, however, 
need not be conducted in a dark-room. The 
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dry plates, packed in light-tight envelopes, are 
placed behind the object to be photographed, 
the film facing the tube. If only a 4-111. coil is 
used, the object must be as dose as possible 
to the tube, but with a powerful coil the distance 
should be increased to about 30 m, to ensure 
a sharp image with but little distortion. In 
medical X-ray work, the patient is placed upon 
a couch consisting of a wooden frame covered 
with canvas. A box containing the tube moves 
on wheels and rails beneath the couch ; it is 
lined with metal to shield the operator from the 
X-rays, The time of exposure depends upon 
the strength of current used, the power of the 
coil, and the condition of the tube. A “ hard " 
tube — that is, a tube with an extremely high 
vacuum — requires less exposure than a ‘soft** 
or low-vacuum tube. The condition of the 
tube is ascertained by finding its “ equivalent 
spark gap.” While the coil and tube are 
working, the terminal points of the induction 
coil are slowly brought together. If a spark 
passes between the points while they are 6 in. 
or more apart, the vacuum is too high. If no 
sparking takes place between the terminals 


till they are within 3 in. of each other, the 
tube is low. A good working spark gap distsmce 
is 4^ in. A soft, or low-vacuum, tube gives 
better definition than a hard, or high-vacuum, 
tube, as the rays pass less easily through dense 
substances and show greater differentiation of 
tissue. A very liigh-vacuum tube may show 
but little difference between the bones and 
flesh, while a soft tube should give the minute 
structure of the bones. Tubes are now fitted 
with regulators for lowering the vacuum. 

With a current of 5 amperes at 100 volts 
passing through the primary winding of a lO-in. 
coil, the exposure for a hand or foot would be 
from 3 to 15 seconds. The exposure for the 
thicker portions of the body would be from 
20 seconds to 2 minutes. If an electrolytic 
break is used, about half the exposure would 
be required. Dry plates with extra thick 
sensitive films are specially prepared for radio- 
graphy, the development and fixation being 
the same as in ordmary photography. The 
image is sometimes barely visible on the surface 
of the plate during development, but when 
fixed the negative may give good density and 
definition owmg to the penetration into the 
film of the X-rays. 

Several forms of intensifying screens ” have 
been introduced for the purpose of shortening 
exposure. The screens are coated with a sub- 
stance giving a white or violet fluorescence. The 
coated side is placed in contact with the sensitive 
film of the dry plate which is exposed with the 
glass side facing the tube. Intensifymg screws 
greatly reduce the exposure, but the equality 
of the negative is somewhat inferior owmg to 
the grain of the screen being reproduced. 

An energetic developer, such as metol-hydro- 
quinoiie, is most suitable for radiography, and 
development should not be hurried. 

The comparative resistance to X-rays of the 
following list of substances will give some idea 
of the penetrating power of the rays. The 
figures are only approximate, as the results 
vary with the hardness of the tube, etc. : — 

The unit is a sheet of cardboard, and the other 
substances are supposed to be of equal thick- 
nesses. Cardboard, i ; wood, } ; linen, 2 ; 
rubber, }, iron, 1,000; glass, 40; lead, 3,000. 

Dry plates must not be stored in an X-ray 
room except in metal chests, as the paper boxes 
and envelopes give no protection to the sensitive 
film. 

In X-ray work the operator often has to find 
the position and depth of some foreign object, 
such as a needle in the human body. This can be 
ascertained by visual examination with the 
fluorescent screen from both vertical and lateral 
points of view. The best method for finding 
the depth of a foreign body is to take two 
radiographs on the same plate, moving the 
tube to one side before the second exposure is 
given. Two images will appear on the plate, 
and the position of the foreign body is cal- 
culated from the separation of the two images 
and the distance of the tube from the plate. 

J. 1. P. 

XYLO-AUTOGRAPHY 

A half - tone block worked on by a wood-en- 
graver to mutate the effects of wood engraving. 
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XYLOGRAPHS 

Positive pictures by the wet collodion process, 
toned and transferred to a paper support, and 
thence to a wood block as a guide for the wood 
engraver. 

XYLOGRAPHY. PHOTO (See “Wood, 
Photographs on.”) 

XYLOIDIN 

A substance analogous to pyroxyline and pro- 


duced by acting on starch with a mixture of 
pyroxyline and acids. It dries from its solu- 
tions as a matt opaque film, which is very 
inflammable and explosive. 

XYLONITE 

A synonym for celluloid. 

XYLO-PHOTOGRAPHS 

Photographs made upon wood for engraving 
purposes. 
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YELLOW GLASS 

This is used in the production of the yellow 
light referred to m the next article. 

YELLOW LIGHT 

Used for dark-room illumination in the early 
days of photography, and before the introduc- 
tion of fast dry plates. It may be used at the 
present time for bromide paper, lantern plates, 
and very slow dry plates, out not for dry plates 
of even the “ ordinary " speed. Although a 
patent was taken out for a ruby light 111 1844, 
yellow light was more widely used during the 
collodion period, say 1851 to i88o, as it was 
quite safe for the plates then in use. 

YELLOW NEGATIVES 

Yellowness in a negative must be regarded 
as a defect. The time required for printing is 
very long, and the result of intensifying or 
reducing must always be uncertain. The usual 
causes of yellowness are absence or insufficiency 
of sulphite in the developer, prolonged develop- 
ment with excess of alkali, and fixing in a stale 
or discoloured “ hypo ” solution. A good acid 
fixing bath, if not overworked, will largely 
correct the tendency to staining from the first 
two causes. Thiocarbamide is the most satis- 
factory reagent for removing the yellow stain. 

When negatives gradually become yellow after 
finishing, or when they develop a yellow staining 
during the process of mercurial intensification, 
the cause is, almost invariably, imperfect fixing, 
that is, either too short an immersion in the 


fixing bath or the use of an exhausted fixing 
solution ; there ivS no remedy for such stains. 

YELLOW PRINTS 

Bromide prints may show a yellow discolora- 
tion from the same causes as those given for 
yellow negatives. If a print is allowed to float 
on the top of the fixing solution, face upwards, 
it is almost certain to become yellow stained 
Prints should be fixed face downwards. A weak 
bath of thiocarbamide is the most effective 
method of removing yellow staining 

yellow PRUSSIATE of potash (See 

“ Potassium Perrocyanide ”) 

YELLOW SCREENS (See “ Isochroniatic 
Screens.”) 

YELLOW STAINS 

Yellow stains, in isolated patches, on nega- 
tives may arise from several causes. If too small 
a quantity of fixing solution is used, and parts 
of the negative become uncovered and exposed 
to the air during fixing, those parts will show 
a yellow discoloration. This cause can easily 
be identified, as the yellow stains are visible as 
soon as the plate is taken from the fixing bath. 
They are very difficult to remove, thiocarbamide 
being the most successful reagent. 

Yellow stams that develop gradually after the 
plate IS fixed, or those that arise in mercurial in- 
tensification, are due entirely to imperfect fixing. 
There is no method of removing them. (See also 
“ Yellow Negatives” and “ Yellow Prints.”) 
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ZANDER’S COMPLEMENTARY COLOUR 
PROCESS 

A colour reproduction process invented and 
patented in 1905 by C. G. Zander, who called 
it the “ Complementary Colour Process.” The 
inventor assumed that it was necessary to use 
not three, but four, fundamental colours, namely, 
red, yellow, green and blue, by mixture of which, 


in suitable proportions, any colours In Nature 
could be matched. The hues of these four funda- 
mental (or monochromatic) colours may, m 
popular terms, be described as magenta red, 
lemon yellow, emerald green, and ultramarine 
blue. The four colours were grouped mto two 
pairs of complementary colours, namely, red 
and green and yellow and blue, so that when 
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the elements of either pair were mechanically 
mixed as pigments, by printing or staining, they 
produced black. The inventor claimed that 
practically the whole range of the spectrum 
colours could be produced by this process, 
besides extra spectral purples, dense pure black 
and homogeneous greys. Zander asserted that 
no pure black can be reproduced at all in three- 
colour printing, whilst by his process either of 
the two pairs would produce black or grey. 

ZAPON VARNISH. OR ZAPONLAC 

A varnish couvsistmg of celluloid dissolved in 
amyl acetate. It gives a brilliant surface, im- 
pervious to heat or moisture, and may be used 
for negatives and positives, or as a lacquer for 
trays. “Zapon” is a proprietary and registered 
name. 

ZENKER. DR. WILHELM 

Bom 1829, died 1899 A distinguished 
astronomer and physicist, of Berlin He pub- 
lished, in 1868, LeJirhuth dcr Photochyomte, 
treating of all the then known methods of 
('olour photography, or approximations thereto 
In it he suggested the theory of standing or 
stationary waves, on which Lippin aim’s process 
of interference heliochromy essentially depends 

ZENOTYPE 

A process of toning introduced by E J. 
Browne m 1894 A powder was supplied com- 
mercially which, when dissolved in water, was 
used as a developer to produce coloured print.s. 

ZINC, BLACKENING {See “ Blackening 
Apparatus.”) 

ZINC BROMIDE (Fr , Brnmurc dc zuu . Ger , 
Ziukb) omtd) 

ZnBrg Molecular weight, 225 Solubilities, 
I in 3 water , very soluble 111 alcohol and ether 
It IS a white hygroscopic crystalline powder, 
obtained by dissolving zinc carbonate in hydro- 
bromic acid. It IS occasionally used in collodion 
emulsion making. 

ZINC CHLORIDE (Fr., Chlnmre dr zim . Ger, 
Ztnkchlorid) 

ZnClj Molecular weight, 136. Solubilities, 
I m *3 water ; soluble m alcohol and ether. 
It IS poisonous, the antidotes bemg alkaline 
carbonates preceding water or inilk, albumen, 
etc. It is a white powder which is very deliques- 
cent, and is obtained by dissolving zinc or zinc 
carbonate in hydrochloric aad. It is used in 
collodion emulsion making, 

ZINC ETCHING (Fr., Ztneographie ; Ger., 
Zinkhochatzung) 

The process of reproducing line originals by 
transferring the image to zinc and etching into 
relief. Strictly speaking, the term applies to 
Gillot’s original process, m which the image 
was put down on zinc by means of a litho- 
graphic transfer or by drawing on the zinc 
with Uthographic ink or crayon as a preliminary 
to etchmg into relief with acid, but the term is 
also now applied to the “ photo-zinco process.” 
Zinc etchings are all kinds of etched zinc plates 
from line originals, or the equivalent of line 


originals, such as coarse crayon grain, stipple, 
transfers from type or engraved copper and 
steel plates and woodcuts — anything, in fact, 
which has not to be reproduced by the half* 
tone screen. 

ZINC HYPOCHLORITE Hypochlorite de 
zinc : Ger , Zinkhypochlorit) 

ZnOCla. Molecular weight, 152. It is a 
somewhat indefinite compound, obtained by 
mixing solutions of zinc sulphate and bleaching 
powder and filtering out the calcium sulphate. 
Formerly it was msed to eliminate the last traces 
of “ hypo,” but it has now scarcely any practical 
application. 

ZINC IODIDE (Fr., lodure de zinc : Ger., 
Ztnktodtd) 

Znij Molecular weight, 319. Solubilities, 
I in *3 water, soluble in alcohol and ether. It 
IS a white deliquescent powder, obtained by 
dissolving zinc oxide in iodic acid or direct 
union of zinc and bromine, and it is used for 
making collodion emulsion. 

ZINC OXIDE {See “Zinc White.”) 

ZINC PLATES 

The zinc plates used in process work are of 
tw^o kinds — thin, with grained surface for 
photo-lithography, and thick with polished 
surface for etchmg A very pure zinc is re- 
quisite for process work, and the plates must 
be perfectly rolled, and free from surface 
blemishes The thin zinc for lithography is 
chemically treated to free it from grease, and 
then grained in a trough filled with marbles and 
sand, wdiich is then given a jogging motion. A 
fine matt is given to the surface. The thicker 
zinc, usually 16 B W.Ch, or -065 m thick, 
IS scraped and polished by buffing with abrading 
and polishing pow^ders mixed with oil, until a 
high finish is obtained Before use, the greasi- 
ncss IS removed by rubbing with pumice pow'der 
and water, and by passing through a bath of 
weak acid and alum. 

ZINC SULPHATE (Fr., Sulfate de zinc; Ger., 
Zinksiilfat) 

Synonyms, white vitriol, zinc vitriol. 
ZiiSO^ 7H3O Molecular weight, 287. Solu- 
bilities, I in -62 water, msoluble in alcohol. 
It IS ill the form of colourless acicular crystals 
that effloresce m dry air. It is obtained by 
the direct action of sulphuric acid on zinc, and 
is used to form zinc hypochlorite, 

ZINC, TRANSFERRING TO 

Transfers may be put down on zinc in the 
same way as upon lithographic stones. The 
transfer, in lithographic ink on suitable transfer 
paper, is damped from the back, and laid down 
on a perfectly clean matted zme plate ; then 
the plate bearing the transfer is run through a 
lithographic press several times with mcreasing 
pressure. The back of the transfer paper is 
then damped and peeled off, leaving the ink 
image on the zinc. This is then treated with 
a solution of gum and nutgalls and rolled up 
with ink. The plate may then be printed 
from lithographically or etched into relief. 
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ZINC WHITE 

Zinc oxide, ZnOJ It enters into the com- 
position of some of the white pigments used for 
retouching photographs for reproduction, and 
it has the advantage that it does not discolour 
so readily as the whites formed from lead 
pigments. It photographs darker than paper. 
(See also “Chinese White.”) 

ZINCOGRAPHY (Fr., Zincographie ; Ger., 
Zinkographie) 

The process of lithography from zinc plates, 
first brought into regular use by Col. Sir Henry 
James, in 1859, at the Ordnance Survey Office, 
Southampton, for map printing. Originally 
the image was put down on the zinc by litho- 
graphic transfer, but this has been superseded 
by photo-zincography, which at first involved 
the making of a print on photo-lithographic 
transfer paper. This, in turn, has given way 
to methods of printing direct from the negative, 
or through the drawing, as in the Vandyke 
process. 

ZIRCONIUM (Fr., Zirconium \ Ger., Zirkon) 

One of the rarer metals from which is obtained 
zirconium oxide, which has been suggested as 
a substitute for the lime in the oxyhydrogen 
light, and is also used in making incandescent 
gas mantles. 

zoStrope. or - wheel of life- 

An open cylinder with vertical slibs round 
its sides, and below them a series of motion 
pictures which were viewed through the slits as 
the cylinder revolved on its stand, the result 
being a kincmatograph effect. It embodies in 
cylindrical form the princii>le of an earlier disc 
device — the phenakistoscope (which see)^ and 
was invented by Desvigncs m i860. In 1867, 
a patent for the same device was granted in the 
United States of America to William E. Lincoln, 
of Providence, who was the first to call it the 


A. Zoetrope B. Stereoscopic Zoetrope 

zoetrope. But this type of slotted machine had 
its origin at a date far anterior to those quoted 
above ; in fact, only a little more than a twelve- 
month elapsed between the invention of the 
phenakistoscope (1833) publication by 

W. G. Homer in The Philosophical Magazine of 
a description of a device strongly resembling 
the zofetrope. The apparatus in its modem form 
is shown at A. A band of pictures having been 
placed inside the cylinder, the whole is rotated, 
when the figures are seen in motion. 


A great variety of zogtropic instmments have 
been devised, one of the most interesting being 
the stereoscopic zoetrope shown at B. Anschiitz 
used this form to produce the appearance of 
motion from a series of animal movements photo- 
graphically recorded. The series of phases was 
taken in stereoscopic sets, and, as is shown, the 
cylinder was turned on its side, and the slits 
were long enough to permit of both eyes 
gaming a view of their respective series ; the 
blending of the two series was brought about 
by suitable prisms or other optical device. 

ZOLLNER’S PROCESS 

An iodide of starch printing process, invented 
in 1863 by Dr. F. Zollner, of Berlin, and used 
for reproducing plans, drawings, etc. Thin, 
smooth paper is sized with starch, and sensitised 
by floating for from thirty to sixty seconds on a 
solution of ferric chloride and ferric oxalate. The 
exposure varies from two or three minutes in the 
sun to fifteen or thirty minutes in diffused light, 
the image being at first invisible. The exposed 
rints should not be left longer than twelve 
ours before developing. The image appears of 
an intense blue colour on brushing on a solution 
of potassium iodide in dilute albumen. The 
developer should be washed off the print before 
it has time to dry, and the washed prints dried 
in the open air. To prepare the developing solu- 
tion, the whites of two eggs of average size 
are well beaten and left for several hours, after 
which the liquid albumen is decanted from 
the bottom of the vessel and diluted with 
one-tliird its quantity of distilled water, 78 grs. 
of potassium iodide being then added and 
dissolved. 

ZOOLOGICAL PHOTOGRAPHY 

This includes not only the photography of 
animals and birds, but also of nests and eggs, 
insects, and their larvie and pupae, reptiles, fish, 
etc. Under separate headings will be found 
much information on these subjects, and in this 
place only general remarks will be given. The 
chief aim of all naturalistic photography is 
reahsm. Texture of all kinds should therefore 
be most truthfully indicated, and no pains 
be spared to secure the highest technical excel- 
lence ; not only should knowledge of the par- 
ticular branch of natural history dealt with be 
acquired, but careful consideration should be 
devoted to accurate colour rendering, exposure, 
development, and printing methods. Within 
limits, some form of colour plate is of great 
value to the natural history photographer, 
especialljjr for use as lantern slides ; and this 
value will increase with the inevitable advance 
in the speed and quality of the plates available. 
(See also “ Animals, Photography of,” “ Birds, 
Photography of,” “ Fish, Photographing,” 
” Insects, Photographing,” ” Reptiles, Photo- 
graphy of.”) 

ZOOPRAXISCOPE 

An instrument used to exhibit studies of 
animals m motion ; a forerunner of the kine- 
matograph. 
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